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TECHNICAL 


ABSTRACT 


1. AIRCRAFT AND FLIGHT 
EQUIPMENT 


AD-256 964 Div. ~~ 2 
(5 June 61) OTS price $7.60 


Arnold Engineering Development Center, Arnold 
Air Force Station, Tenn. 

STATIC STABILITY CHARACTERISTICS OF THE PROPOSED 
B-58 AIRCRAFT ESCAPE CAPSULE AT TRANSONIC MACH 
NUMBERS, 

by L. E. Rittenhouse, D. J. 
Summers. May 61, 72p. incl. 
no. AEDC TN 61-43) 
(Contract AF 40(600)800) 


Pierce, and W. E. 
illus. tables (Rept. 


Unclassified report 


DESCRIPTORS: Model tests, 
Stability (Lateral), 
*Jet bombers, 


Stability, Lift, 
Stability (Longitudinal), 
Bombers, *Jet planes, Drag, 
Transonics, Aerodynamics, Aerodynamic con- 
figurations, *Parachutes, Supersonics, 
*Jettisonable cockpits, Rocket motors, 

Exhaust gases, Jettisonable equipment, 
Aviation personnel, Safety devices, 

Transonic flow. 


Results are presented from a wind tunnel investi- 
gation to ascertain the lateral and longitudinal 
stability and axial-force characteristics of the 
crew and pilot escape capsules proposed for the 
B-58 aircraft. The effect of varying several 
parachute parameters on parachute drag and cap- 
sule aerodynamics is also presented. Furthermore, 
a comparison of the capsule aerodynamic coeffi- 
cients obtained with cold air simulation of the 
rocket exhausts in contrast to rocket motor 
firings is discussed. The tests were conducted at 
Mach numbers 0.60, 0.93, and 1.50 at Reynolds 
numbers ranging from 0.40 to 2.20 million. The 
test article attitude was varied from -10 to 90 
deg in the pitch plane and from -5 to 25 deg in 
the yaw plane. In general, both capsule config- 
urations were statically unstable in the pitch 
and yaw planes. Furthermore, when the rocket jet 
was simulated, the parachute which was attached 


to the capsule dipped violently in and out of the 
jet wake. (Author) 


AD-257 065 


Div. 1, 19 
(5 June 61) 


OTS price $.50 


National Aeronautics and Space Administration, 

Washington, D. C. 

REPEATABILITY OF THE OVER=-ALL ERRORS OF AN AIR-= 

PLANE ALTIMETER INSTALLATION IN LANDING=APPROACH 

OPERATIONS, 

by William Gracey and Joseph W. Stickle. May 61, 

19p. incl. illus. tables (Rept. no. TN-D-898) 
Unclassified report 


Also available from NASA, Wash, 25, D. C. as 
NASA Technical note D=-898, 


DESCRIPTORS: 
instruments, 
testing, 
Errors, 
planes, 


Airplane landings, Flight 
Statistical analysis, Flight 
*Transport planes, *Altimeters, 
Airplanes, Navigation, *Liaison 


BULLETIN 


Flight tests were conducted to determine the re- 
peatability of the over-all altimetry errors in 
the landing-approach condition of two sensitive 
altimeters (Air Force type C-12) installed in the 
cockpit of a transport airplane and of four pre- 
cision altimeters (Air Force type MA=1) installed 
in a photo-observer. Data were obtained through 
a speed range of 62 to 100 knots during 42 land- 
ing-approach operations conducted on four dif- 
ferent days. The repeatability errors of the two 
sensitive altimeters were + or —35 ft and + or 
-39 ft. For each of the four flights the mean 
values of the data obtained with the two sensi- 
tive altimeters shifted by relatively large 
amounts, apparently because of the interaction of 
the stability and aftereffect-recovery character- 
istics of the instruments. For concurrent meas- 
urements of the over-all errors of the four pre- 
cision altimeters, it is concluded that for com- 
parable installations, the repeatability errors 
measured with these altimeters would he smaller 
than those measured with the sensitive altimeters. 
(Author) 


AD=-257 066 Dia... .4 
(5 June 61) OTS price $.75 


National Aeronautics and Space Administration, 

Washington, D. C. 

AN INVESTIGATION OF LANDING-CONTACT CONDITIONS 

FOR TWO LARGE TURBOJET TRANSPORTS AND A TURBO- 

PROP TRANSPORT DURING ROUTINE DAYLIGHT 

OPERATIONS, 

by Joseph W. Stickle. May 61, 22p. 

tables. (Rept. no. TN-D-899) 
Unclassified report 


incl. illus. 


Also Available from NASA, Washington 25, D. C., 
as NASA Technical note D=-899. 
DESCRIPTORS: *Transport planes, 
*Runways, Statistical analysis, 
Airplane landings, Flight testing, Landing, 
Probability, Aviation safety, Design, 
Load distribution, Landing fields. 


*Jet planes, 
Airports, 


Statistical results are presented of an investi- 
gation to determine the vertical velocity, air- 
speed, rolling velocity, bank angle, and dis- 
tance from the runway threshold, just prior to 
ground contact. A total of 395 landings of two 
turbojet transports and a turboprop transport 
were made on a dry runway at the Los Angeles 
International Airport. (Author) 


AD=257 O74 Div. 1 
(6 June 61) OTS price $9.10 


Aeronautical Systems Div., Air Force Systems 
Command, Wright-Patterson Air Force Base, Ohio. 
CATEGORY II HIGH TEMPERATURE EVALUATION OF A 
T-33 AIRCRAFT, 

by Clair K, Sandstrom and Billy L, White, May 61. 
96p. incl, illus, tables, 

(Proj. 4201) 


(WADD TN 60-283) Unclassified report 





Division 1-AJRCRAFT AND FLIGHT EQUIPMENT 


DESCKIPTORS: *Supersonic planes, 
*Training planes, Jet planes, Desert 
tests, Flight testing, Test methods, 
Instrumentation, Tests, Temperature, 
Climatic factors, 


The T=-3%A aircraft was subjected to flight and 
static tests at ambient temperatures up to 115 F 
at the El Centro Naval Auxiliary Landing Field, 
California, No serious deficiencies were 
encountered, The cockpit temperatures were 
unsatisfactory; however, the refrigeration 
package in the test aircraft was not a production 
unit and is to be replaced by a more efficient 
unit in the production aircraft, Tests proved 
maintenance of the aircraft in a desert climate 
presents no unusual problem, but strict ad- 
herence to operational procedures, as affected 
by high temperatures, is necessary. (Author) 


AD-257 111 Div. 1, 5. 6, 8, 9. 
10, 16, 27, 28 
(5 June 61) OTS price $6.60 


Aerospace Technical Intelligence Center, Wright- 

Patterson Air Force Base, Ohio, 

ANNUAL REPORT OF THE GERMAN AERONAUTICAL TEST 

LABORATORIES, 1958. 

Jan 61, 65p. 47 refs. (Trams, no, MCL-136 from 

Deutsche Versuchsanstalt fur Luftfahrt (DVL) 1958) 
Unclassified report 


DESCRIPTORS: *Aeronautics, Germany, Radio 
equipment, Control systems, Aviation fuels, 
Human engineering, Medicine, Mechanics, 
Flight instruments, *Microwaves, Stresses, 
Jet engine fuels, *Jet propulsion, *Ther- 
modynamics, “Lubricants, *Aviation medicine, 
Documentation, Test equipment, Turbulence, 
Radar equipment, “Air traffic control sys- 
tems, Combustion, Turbulent flow, Gas flow, 
Aerodynamics, Dynamics, Aircraft, Airframes. 


Contents: 

Aircraft radio institute 

Institute for control and regulating engineering 

Aeromedical “institute 

Institute for applied mathematics and mechanics 

Testing station for aeronautical instruments 

Department for scientific reporting and 
documentation 

Institute for microwaves 

Institute for aircraft fuels and lubricants 

Institute for engine dynamics 

Test stand in Garmisch-Grainau 

Institute for jet propulsion 

Institute for thermodynamics and combustion 

Institute for strength investigations 

Institute for turbulence research 

Institute for theoretical gas dynamics 

Institute for flight mechanics 

Institute for applied gas dynamics 


AD-257 113 Sees 1g RT 
(5 June 61) OTS price $1.10 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
AIRCRAFT WITH MIXED POWER UNITS (Lietadla So 
Zmiesanymi Pohonnymi Jednotkami). 
18 Oct 60, 8p. (Trans. no. MCL-307 from Kridla 
Viasti 8324-25, 1959) 

Unclassified report 


DESCRIPTORS: Fighters, *Antiaircraft defense 
systems, *Jet fighters, *Jet bombers, Radar 
ranges, Search radar, Detection, *Rocket 
motors, *Turbojet engines, Booster rockets, 
Technological intelligence, *Rocket planes, 
Rocket propulsion, Jet propulsion, Thrust, 
Acceleration, Fuel consumption, USSR. 


Fighter aviation is regarded as constituting an 
important component of antiaircraft defense. 

One of the most significant marks of superiority 
of the fighter aircraft over the bomber is speed. 
Radar detection time for a typical modern bomber 
is 25 minutes before the bomber reaches its 
target. One possibility which can be used to 
improve the defense system is to construct a 
fighter aircraft with better flying character- 
istics. This can mean the employment of mixed 
power plants on fighter aircraft. The power 
plant described is the turborocket engine. It 
consists, essentially, of a turbojet engine, 

in which the entire air passed by the compressor 
flows around the engine. The power for turbine 
action is obtained from the chemical decompo- 
sition of special 1-component mixtures. The 
products of decomposition, together with the 

air passed by the second chamber, are used in 
burning the fuel in outlet jets, thus gener- 
ating the thrust which can be compared with the 
thrust developed by a turbojet engine with 
booster. 


AD=257 117 Div. 1 
(5 June 61) OTS price $1.10 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 
A LIFTER FOR THE SM-1 (Dzwig Dla SM-1). 
18 Oct 60, 2p. (Trans,.-no, MCL-334 from Skrzyd- 
lata Polska 27spp. 417, 1959) 

Unclassified report 


DESCRIPTORS: Helicopters, Helicopter hoists, 
Design, Poland, 


A lifting device was developed for use with the 
SM-1 helicopter. It is operated by a special 
motorized hydraulic pump, The lifter is de- 
signed to lift weights up to 120 kg. It is at- 
tended from the cockpit by the operator, with 
the aid of a single control knob, The lifting 
speed is about 0,66 meters per second, Opera- 
tional tests demonstrated the effectiveness of 
the lifter. 


AD-257 123. Div. 1, 27 
(5 June 61) OTS price $1.10 


Aerospace Teehnical Intelligence Center, 
Wright-Patterson Air Force Base, Ohio. 
JET HELICOPTERS (Reaktivnyye Vertolety), 
by V. Biryulin. 19 Jan 61. 8p. incl. illus. 
(Trans. no. MCL=381 from Grazhdanskaya Aviatsiya 
7332-34, July 59) 

Unclassified report 


DESCRIPTORS: *Helicopters, *Jet helicopter 
rotors, Helicopter blades, Gas turbines, 

*Jet engines, Turbojet engines, Compressors, 
Transport planes, *Technological intelligence, 
USSR. 


Research is concerned with the development of 
jet helicopters in the Soviet Union, The fol- 
lowing observations were made: (1) jet engines 
can be used to operate mechanical rotors or 
jet-powered rotors on helicopters; (2) gas 
turbine engines for mechanical transmission of 
power to the rotors have serious weaknesses; 
(3) jet-power-:2 z-vors have much better capa- 
bilities and can be placed on the tips of the 
blades or in the fuselage; (4) turbojet engines 
are the best for tip mounting; and (5) a com- 
pressor-driven rotor with the gas turbine mounted 
in the fuselage is the simplest type of single- 
rotor helicopter and has many inherent 
advantages, 
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AIRCRAFT AND FLIGHT EQUIPMENT -Division 1 


AD-257 126 Sty .i.%427 
(5 June 61) OTS price $1.10 


Aerospace Technical Intelligence Center, 
Wright-Patterson Air Force Base, Ohio. 
IS THERE AN ALTITUDE LIMIT FOR AIRCRAFT (Limeyet 
Li Predel Vysota Poleta Samoletov), 
by N. Mekonoshin. 24 Oct 60, 7p. incl. illus. 
(Trans. no, MCL-399 from Krasnaya Zvezda 203: 
pp. 1, 29 Aug 59) 

Unclassified report 


DESCRIPTORS: *High altitude, *Flight, 
*Aircraft, Aerodynamics, Lift, Jet engines, 
Turbojet engines, Centrifugal fields, USSR. 


AD-257 308 Sis, ' 1 
(8 June 61) OTS price $3.60 


Pitman-Dunn Labs. Group, 
Philadelphia, Pa. 
DEVELOPMENT OF THRUSTER, CARTRIDGE ACTUATED, 
T29, 

by C. S. Sterrett. Dec 60, 33p. incl. illus. 
(Rept. no, R-1550) 
(WADD TR 60-342) 


Frankford Arsenal, 


Unclassified report 


DESCRIPTORS: *Cartridges, *Explosive actua- 
tors, Aircraft equipment, *Jettisonable 
equipment, Design, Tests. 


Studies conducted by Boeing Airplane Company 
showed that the maximum thrust of the standard 
hatch-unlock and hatch-jettison thrusters on the 
B-52 Airplane was not sufficient, under certain 
flight conditions, It was decided to modify the 
M1A1 thruster so that it would provide bypass 
gas to actuate two hatch-jettisoning units, The 
original performance of the-M1A1 thruster was 

to be retained. The standard M1A1 thruster was 
modified to give it the required performance 
characteristics. Five of these modified thrusters, 
designated Thruster, Cartridge Actuated, T29, 
were fabricated and successfully fired under 
load at -65F. (Author) 


AD-257 371 
(12 June 61) 


Div. 1, 16 
OTS price $2.60 


Aviation Medical Acceleration Lab., 
Development Center, Johnsville, Pa. 
SOME BODY DISPLACEMENTS AND MEDICAL EFFECTS OF 
LATERAL ACCELERATIONS DURING NAVY CENTRIFUGE 
SIMULATION OF EJECTION CAPABILITIES FROM THE ARMY 
AO AIRCRAFT, 
by Carl C. Clark. 
incl. illus. 
6044) 
(Proj. TED no. ADC RAAE-23012) 

Unclassified report 


Naval Air 


Final rept. 
table, 20 refs. 


11 Apr 61, 23p. 
(Rept. no. NADC-MA- 


DESCRIPTORS: *Ejection seats, Safety, 
Safety harness, *Pilots, Body, Motion, 
Damping, Resonance, Acceleration, Centri- 
fuges, Simulation, Ejection. 


For steadily applied lateral loads in the Martin- 
Baker Mark J5 Ejection Seat and restraintysystem 
in use in the YAO-1 aircraft, lateral. displace- 
ment of the pilot is such as to make questionable 
safe ejection at 2 G past the canopy beam located 
12.5 in from the seat center, even with the re- 
straint harness tighter than would be the case in 
general flying. With additional equipment on the 
pilot inside of the restraint harness, lateral 
displacements will probably be increased. For 
steadily applied lateral loads above 2 G, this 
study indicates that lateral displacements of 


the pilot would preclude safe ejection. The 
theoretical discussion in the previous section 
indicates that either body motion damping effects, 
reducing displacements, or resonance overshoot 
effects, increasing displacements might occur for 
the shorter duration acceleration pulses of air- 
craft in-flight accidents. Unit such time as the 
resonance frequencies and damping of this man- 
seat-restraint system can be determined, the 
shoulder displacement values of this study are 
reasonable predictions of displacements to be 
expected in aircraft experiencing similar ac- 
celeration components. (Author) 


AD-257 374 
(12 June 61) 


Div. 1 
OTS price $1.10 


Aviation Medical Acceleration Lab., 
Development Center, Johnsville, Pa. 
TORSO—HEAD RESTRAINT SYSTEM FOR THE MODEL FA4H-1 
AIRPLANE. 
Final rept. 20 Feb 59, 2p. 
no. MA-82-1390) 
(Proj. TED no. ADC AE-5209.1) 

Unclassified report 


Naval Air 


illus. tables (Rept. 


DESCRIPTORS: Aircraft, *Safety harness, Flight 
testing, Attack bombers, Acceleration, Effec- 
tiveness, Ejection seats, Aircraft seats, 
Simulation. 


A study was conducted to evaluate an experimental 
torso-head restraint system to be used in the 
flight tests of the Model FAH-1 airplane. This 
study was concerned with the adequacy of the re- 
straint offered by the system with respect to 
protection of the pilot during exposure to ac- 
celeration. Three specific acceleration patterns 
representing extreme conditions which might occur 
during the course of the flight tests were in- 
vestigated. Also determined in the course of 

the study was the ability of subjects to operate 
the stick and rudder pedals, the aircraft drogue 
chute, and both ejection controls under these 
conditions of acceleration while using the torso- 
head restraint. Results indicated that to the 
degree that the conditions of flight of the FAH-1 
were simulated in this study the pilot will be 
adequately restrained by this seat and restraint 
system and will be able to operate the stick con- 


trol, rudder pedals, drogue chute control, and 
the ejection controls under actual flight con- 
ditions. (Author) 

AD=-257 375 Div. 1 


(12 June 61) OTS price $1.10 

Aviation Medical Acceleration Lab., Naval Air 
Development Center, Johnsville, Pa. 

EVALUATION OF THE TORSO-HEAD RESTRAINT SYSTEM 

AND THE INTEGRATED HARNESS RESTRAINT SYSTEM UNDER 
CONDITIONS OF ACCELERATION, 

Final letter rept. 2 Apr 59, 3p. illus. 
MA-82~2621) 

(Proj. TED no, ADC AE 5209) 


(Rept. no. 


Unclassified report 


“DESCRIPTORS: Aircraft, 
Flight testing, 
seats, 
seats. 


*Safety harness, 
Flight simulator, Aircraft 
Acceleration, Effectiveness, Ejection 





Division 1-AIRCRAFT AND FLIGHT EQUIPMENT 


AU=£57 38% viv. 1 
(12 Jume 61) OTS price $4.60 


Air Force Flight Test Center, Edwards Air 
Force Base, Calif. 
THE ARRESTING CABLE POP-UP DEVICE, 
by Frank N, Lucero. Apr 61, 45p. incl, illus. 
tables (Rept. no, AFFTC TR 61-17) 
Unclassified report 


DESCRIPTORS: “Arresting gear, Jet planes, 
Landing gear, Tests, Design. 


The feasibility of the Arresting Cable Pop-Up 
Device to engage main landing gear assemblies or 
a small hook attached aft of the main gear was 
investigated, An F-84G, F-100A, and a B-47 
aircraft were used. It was concluded that the 
pep-up device can be programmed to engage either 
the main landing gear of most jet aircraft 
(provided they are not carrying centerline or 
pylon mounted external stores) or a short hook 
attached to the underside of the fuselage behind 
the main gear. Aircraft main gear engagements 
were demonstrated with the F-100A up to 143 knots. 
Engagements of a hook attached aft of the main 
gear were demonstrated up to 164 knots. Aircraft 
damage on the F-64G and F-100A was limited to 
dents and superficial damage caused by the cable. 
The B-47 main gear engagement attempt resulted in 
extensive wheel door damage. (Author) 


AD=257 384 Rag... 15, 16 
(12 June 61) OTS price $1.60 


Air Force Flight Test Center, Edwards Air Force 
Base, Calif. 
BIOMEDICAL MONITORING OF THE X-15 PROGRAM, 
by Burt Rowen. May 61, popes RS illus. 
(Rept. no, AFFTC TN 61-4 
Unclassified report 


DESCRIPTORS: *Pressure suits, *Pilots, Medi- 
cal examination, Pressure,+ Respiration, 

Body temperature, Electrocardiography, Oscil- 
lographs, . Recording devices, Telemetering, 
Air to surface, Monitors, Instrumentation, 
*Physiology, Data, Measurement, Flight, 
*Aviation medicine, *Aviation safety, Rocket 
planes, 


This document presents the progress made in bio- 
medical monitoring of the X-15 program at Edwards 
Air Force Base, The in-flight and real-time 
systems used for on-board recording and air-to- 
ground telemetry are described. - A quantitative 
analysis is presented with brief comments on the 
heart and respiratory rates in particular. From 
a review of the data and other available bio- 
medical information, it appears that no physio- 
logical barrier to manned space flight exists. 
(Author) 


AD=-257 385 Div. 1,7 
(12 June 61) OTS price $4.60 


Army Arctic Test Board, Fort Greely, Alaska. 

SERVICE TEST OF THE YAC-1DH AIRPLANE. 

9 May 61, tv. imcl, illus, table (Proj. no. 

ATB 4-115 
Unclassified report 


DESCRIPTORS: “Transport planes, Canada, 
Flight testing, Arctic regions, Climatic 
factors, “Auxiliary power plants, Electrical 
equipment, Generators, Maintenance, Gas 
turbines, Airplane engines. 


Tests were conducted to (1) determine the suita~ 
bility of the YAC-1DH Caribou airplane for Army 


use under arctic winter conditions; (2) determine 
whether it has any deficiencies or shortcomings 
which should be corrected in the production 
sone and (3) determine the suitability of the 
T62-T-7 turbine auxiliary power unit (APU) as 
installed in the YAC-1DH. The YAC-1DH Caribou 
(test airplane) is a twin-engine, high-wing, 
utility transport-type airplane, Results indi-~ 
cate that the test airplane was satisfactory with 
respect to operating characteristics, flight and 
performance characterisjics, tactical suitability, 
and maintenance at the temperatures encountered 
(32F through -35F). The T62-T~7 turbine was 
satisfactory as an APU and engine preheat unit. 
It was recommended that the YAC-1DH airplane be. 
considered suitable for Army use after correction 
of the deficiencies and shortcomings which are 
noted, 


AD-257 519 ee. 2, ae 
(14 June 61) OTS price $1.10 


Aviation Medical Acceleration Lab., Naval 
Air Development Center, Johnsville, Pa. 
COMPARATIVE EVALUATION OF A STANDARD FACE CUR- 
TAIN AND AN EXPERIMENTAL D-RING LOCATED ON THE 
SEAT FRONT AS MODES OF ACTUATING EJECTION DURING 
EXPOSURE TO ACCELERATION; LETTER REPORT CON- 
CERNING, 
by J. H. Hill and J. L. Brown. 5 May 58, 10p. 
incl. illus. (Rept. no, MA-3-3585) 
(Proj. TED ADC AE-5205) 

Unclassified report 


DESCRIPTORS: Gondolas, *Ejection seats, Ef- 

fectiveness, Learning, *Aptitude tests, Reac- 
tion time, Acceleration, Aircraft equipment, 

Ejection, Tests, Human engineering. 


A-comparative evaluation is presented of a 
standard face curtain and an experimental D-ring 
located on the seat front as modes of actuating 
ejection during exposure to acceleration. The 
results are presented graphically in two forms. 
The time measures for both the successful and 

the unsuccessful attempts to eject are con- 
sidered together in one distribution. The har- 
monic mean reaction time (the time required to 
initiate the ejection procedure) and the harmonic 
mean action time (the time required to perform 
the ejection procedure) are presented for the 

two ejection controls under each orientation as 

a function of the G level. The action times, 
however, are consistently shorter for the D-ring 
for all the orientations of acceleration. It may 
be concluded that for ease of access during ex- 
posure to sustained accelerations in the orienta- 
tions which were investigated, an ejection con- 
trol located on the front of the ejection seat is 
superior to the standard face curtain. 


AD-257 520 Div. 1, 28, 29 
(14 June 61) OTS price $2.60 


Aviation Medical Acceleration Lab., Naval Air 

Development Center, Johnsville, Pa. 

PILOT'S ABILITY TO ACTUATE EJECTION CONTROLS; 

FINAL REPORT CONCERNING, 

by J. H. Hill gqnd M, G. Webb. Final rept. 

5 Feb 59, 21p. incl. illus. (Rept. no. MA-8-952) 

(Proj. TED ADC AE 5205(NM 15 01 12.3) 
Unclassified report 


DESCRIPTORS: *Ejection seats, *Pilots, Ef- 
fectiveness, Acceleration, Control, Safety har- 
“ness, Ejection, Learning, Aviation personnel, 
Gondolas, Flight clothing, *Pressure suits, 
Protective clothing, Human engineering, Tests, 
Aircraft equipment. 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY-Division 2 


The purpose of this study was first to determine 
the effect of acceleration on a pilot's ability to 
actuate the ejection controls of two makes of 
ejection seats, the McDonnell-Stanley seat 
equipped with an experimental torso-head restraint 
system end the Martin-Baker G-5 seat with the in- 
tegrated harness restraint system. It was also 

an objective of the study to determine the de- 
gree to which the Mark V exposure flight suit 

and Mark IV (Goodrich) and the AX-83 Vasseunece) 
lightweight full pressure flight suit impeded a 
pilot in the actuation of the ejection controls 
when compared to his performance while wearing 
the summer flight suit. The results indicate that 
a pilot, under conditions of acceleration may 

not be able to reach either the face curtain or 
the D-ring. Any encumberences such as an exposure 
suit or a full pressure suit will decrease the 
probability of his successful ejection. Failure 
of the canopy to jettison upon operation of 
ejection control and the subsequent requirement 
for use of the emergency actuation control will 
further decrease this probability if he is wear- 
ing an inflated full pressure suit. 


AD=-257 571 Div. 1, 9 
(14 June 61) OTS price $19.75 


Vehicle Research Corp., Pasadena, Calif, 
DEVELOPMENT OF METHODS FOR PREDICTING V/STOL 
AIRCRAFT CHARACTERISTICS, 
by Scott Rethorst, W. W. Royce and others, Final 
rept. om Phase 2. 15 Dec 60, iv. incl. illus. 
tables, 21 refs. (Rept. no. 7) 
(Comtract Nonr-309900) 

Unclassified report 


DESCRIPTORS: “Vertical take-off planes, Air~ 
planes, Aerodynamics, Mathematical analysis, 
Mathematical analysis, Mathematical prediction, 
Aerodynamic configurations, Stability, *Load 
distribution, Airframes, *Short take-off planes, 
Convertible airplanes, Variable pitch propel- 
lers, Flight, Design, Aerial propellers, 
*Helicopters. 


Analyses are developed which enable prediction of 
the performance characteristics of a generalized 
spectrum of V/STOL aircraft. The analyses also 
define optimum configurational features within 
this broad spectrum, A resolution to the conflict 
between the hovering and forward flight regimes 
is provided by the analysis. Both serodynamic and 
structural weight aspects are investigated, 

These two basic factors are analyzed separately, 
and then combined to provide an integrated analy- 
sis as a basis for quantitative performance pre- 
diction. The analysis defines quantitatively the 
performance potential of any VTOL vehicle as a 
function of its geometry, operating conditions, 
and weight. This unique potential is charted to 
illustrate the various trade-offs in performance 
characteristics available to the operator, 
(Author) 


AD-257 599 
(14 June 61) 


Div. 1,9 
OTS price $3.60 


Allison Div., General Motors Corp., Indianapolis, 
Ind. 

FINAL DESIGN ANALYSES OF AF 205F-272. PART I. 
PROPELLER AT TIME OF FIRST RUN. 

Rept. on Development of Propeller fer T63-A-1 
Turbine Engine. 31 Jan 61, 25p. incl. illus. 
tables (Engineering Department rept. no. 1943) 
Contract AF 33(600)39928, Proj. 3138) 

WADD TR 61-55, pt. 1) Unclassified report 


DESCRIPTORS: ‘Aerial propellers, *Variable 
pitch propellers, Propeller blades, Design, 
*Aerodynamics, Stresses, Turbopropeller jet 
engines. 


Design analyses, propeller description, structural 
analysis (including performance considerations), 
aerodynamic design analysis, and a weight break- 
down of the AF 205F-272 propeller configuration 

at the time of the first run are presented. This 
report is intended to present information which 
will lend itself directly to the final design 
configuration of a controllable pitch propeller. 
(Author) 


2. ASTRONOMY, GEOPHYSICS AND 
GEOGRAPHY, 


AD-256 923 Div. 2 
(5 June 61) OTS price $8.60 


Air Weather Service, Scott Air Force Base, I11. 
CONCEPT AND USE OF CENTRALLY PREPARED WEATHER 
CHARTS, 


28 Apr 61, 12p. incl, illus, tables (AWS Manual 


no. 105-55) 
Unclassified report 
DESCRIPTORS: “Meteorological charts, Com- 
puters, Meteorological data, Central re- 


cording systems, Facsimile transmission, 
“Weather forecasting, “Weather stations, 
*Meteorology. 


The AWS policy is established and explained for 
optimum use of charts and related material pro- 
duced by centralized weather facilities, and 
procedures for the use of such materials are 
described, The manual provides guidance for all 
forecasters, whether users or originators of 
centralized facility products, as well as for 
personnel concerned with supervision, support, 
and administretion of forecasting activities, 
Additionally, the contents will serve as a text 
for OJT, seminars, and formal training, (Author) 


AD-256 941 Div. 2, 25 
(5 June 61) OTS price $8.10 


Ionosphere Research Lab., Pennsylvania State U., 
University Park, 

A STUDY OF THE CHANGES IN THE F-REGION DORING 
SEVERE MAGNETIC STORMS, 

by Y. V. Somayajulu, Rept, on Ionospheric Re- 
search, 1 Mar 61, S4p. incl, illus, tables, 
60 refs. (Scientific rept. no. 146) 

eee AF 19(604)4563) 

AFCRL=460) Unclassified report 
DESCRIPTORS: 
disturbances, 
osphere, 


“Magnetic storms, *Ionospheric 
Terrestrial magnetism, TIon= 
Meteorological data, 


A study is presented of the F-region changes 
associated with three severe magnetic storms 
during the IGY period, The h'-f data from 

Washington D.C., Panama, Talara and Huancayo 
Stations, which lie close to the 75 degree W 
meridian, are used and the corresponding N—h 
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profiles are derived using Budden's method, The 
N-h profiles are studied in terms of: (1) Storm 
changes in the N sub m F and h(.9N sub m F), 

(2) The total electron content up to 200 km and 
between 200-300 km, and (3) The vertical drift 
velocities during storms, The storm changes in 

N sub m F and h(.9N sub m F) indicate that large 
height deviations of the order of 200 km may 
occur during severe storms, The vertical drift 
velocities during storms computed. from the ex- 
perimental N-h profile data reveal upward 

- drifts. These drifts produced by the disturbance 
fields are found to be of the same order as 

the quiet day drifts, It is found that the total 
* electron content up to 200 km is relatively un- 
affected by storms and that the electron con- 
tent between 200-300 km is decreased, at least 
during the first day of the storm in lower 
latitudes, by about 20-50%. The time sequence 

of the fonospheric events during storms is 
believed due to the hydromagnetic effects of the 
interaction between solar plasma and geomagnetic 
field. (Author) 


AD-256 942 Div. he oe 
(5 June 61) OTS price $2.60 


Ionosphere Research Lab., Pennsylvania State U., 
University Park. 
ROCKET MEASUREMENTS OF F LAYER ELECTRON DENSITY 
AND THEIR INTERPRETATION, 
by S. A. Bowhill. Rept. on Project Winds. 
1 May 61, 24p. incl. tables (Scientific rept. 
no. 148) 
(NSF Grant no. 14246) 

Unclassified report 


DESCRIPTORS: *Ionosphere, Sounding rockets, 
Measurement, *Electrons, Density, Heating, 
Atmosphere, Temperature, Experimental data, 
*Meteorological data, *Diffusion. 


Solution of the continuity equation for ion- 
ospheric electron density including the effects 
of ambipolar diffusion, near the peak of the F 
layer, indicate that the width of the peak is 
determined by the atmospheric scale height at 
night, but is less during photoequilibrium con- 
ditions during the day. This conclusion is 

borne out by rocket electron density measure- 
ments. Evidence is found supporting measurements 
of diurnal atmospheric heating deduced from 
satellite drag data, and a thermopause temper- 
ature is found of about 1180 K at night and 

1490 K during the day. Assuming the classical 
form for the ambipolar diffusion coefficient, 

a value of the loss coefficient Beta is found 

of about 0.0005/sec at 300 km height, which falls 
within the range measured by other methods. 
(Author) 


AD-256 948 Div. 2 
(5 June 61) OTS price $5.60 


Naval Ordnance Test Station, China Lake, Calif. 
A STUDY OF THE DEFLECTION OF THE VERTICAL AT 
THE U. S,. NAVAL ORDNANCE TEST STATION, 

by William F, McIntosh and Sheldon T, Rio. 

2 Mar 61, 38p. incl, illus, tables (Rept. no. 
NOTS TP 2586) 
(NAVWEPS rept. no, 7596) Unclassified report 
DESCRIPTORS: Instrumentation, Ellipsoids, 
Deflection, *Gravity, *Geodetic data, Geo- 
desics, Earth, Geodetic astronomy. 


The problem of deflection of the vertical is 
presented and ways it is often solved are sum- 


marized, The gravimetric method is outlined and 
the details of its actual use are listed, The 
results of the preliminary gravimetric calcula- 
tions made for 1 Midas location and 8 FLR sta- 
tions are given, The proposed project to com—- 
plete the deflection calculations gravimetrically 
and to determine the deflection at any other 
station in the Indian Wells Valley is outlined, 
Proposals for future extension and sophistica— 
tion of the gravity project are included, A 
comparison is made between the gravimetric and 
astronomic-geodetic methods, (Author) 


AD-257 068 Big27 +2: 4. t6 
(5 June 61) OTS price $3.60 


Naval Civil Engineering Lab., Port Hueneme, 
Calif. 
HARBOR SCREENING TESTS OF MARINE BORER IN- 
HIBITORS - III, TYPE C, 
by H. Hochman and T. Roe, Jr. 16 May 61, 36p. 
incl. tables (Technical rept. no. 147) ° 
(Proj. Y-R005-07-007) 

Unclassified report 


DESCRIPTORS: *Marine borers, Control, In- 
hibition, Wood, Impregnation, Resistance, 
*Materials, Tests, Creosote, Inorganic sub- 
stances, Metalorganic compounds, 

Organic compounds. 


When impregnated into wood test panels, creosote, 
coal tar, 70-30 creosote-coal tar solution, 
tributyltin coconut fatty acid salt, and tri- 
butyltin oxide, in general, give protection 
against Martesia and teredine (Teredo) attack but 
not against Limnoria. Inorganic copper and 
mercury compounds, phenylmercuric oleate, 
dibenzofuran, fluorene, and toxaphene protect 
against Limnoria attack only. Resistance to 
Limnoria attack, without adversely affecting 
resistance to Martesia and Teredo, is increased 
by the addition to creosote of aluminum, copper, 
or manganese oxinates, and dieldrin, phenyl- 
mercuric chloride, or phenylmercuric oleate; 

by the addition to coal tar of copper naphthenate 
or phenyl-mercuric oleate; and by the addition 
to a 70-30 solution of creosote-coal tar of 
copper naphthenate, dieldrin, endrin, phenyl- 
mercuric chloride, or phenylmercuric oleate. 
Combinations of copper compounds or complexes 
plus oxine or polyvinylmethyl ether-maleic 
anhydride, and dieldrin or endrin plus malachite 
green oxalate are resistant to Limnoria and 
teredine borers but not to Martesia. (Author) 


AD-257 071 Bies 2, 25 
(5 June 61) OTS price $12.50 


Liege U. (Belgium). 

IDENTIFICATIONS IN THE SPECTRA OF AURORAE, 

by L, Remy, C. Arpigny, and B. Rosen. Rept. on 
Research on Relations Between Cometary, Solar 
and Upper Atmospheric Physics, 21 May 60, 1v. 
incl. tables (Technical note no. 6) 

(Contract AF 61(052)24) 
(AFCRL TN 60-604) Unclassified report 
DESCRIPTORS: *Aurorae, Carbon compounds, 
*Spectrographic analysis, Nitrogen compounds, 
Oxygen, Free radicals, Nitrogen, Oxides, 
Hydrides, *Molecular spectroscopy, *Atomic 
spectrum, Nitrides, Electron transitions, 


A detailed critical discussion is presented of 
all possible atomic and molecular assignments 

in the spectra of polar aurorae.'All spectra of 
NI, IIs OL, IIs (NI, II)3 (OI, II); N23 N2(+)3 
02; 02(+);'NO; NH; CH; CO; CO(+); CN and OH have 
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been discussed using the best laboratory - and 
theoretical data available. While the previous 
general views have been confirmed, much detailed 
information is provided and uncertainties are 
lifted. (Author 


AD-257 096 Div, 2, 6 
(5 June 61) OTS price $2.60 


Manchester U, (Gt. Brit.). 

METEOR TRAIL MEASUREMENTS BY RADIO ECHO DETEC- 
TION MEANS. 

Final technical rept. 1 May 56-31 Oct 58, 

31 Oct 58, tv. incl, illus, 
(Contract AF 61(514)948) 
(AFCRC TR 59-241) Unclassified report 
DESCRIPTORS: Upper atmosphere, 
“Meteors, Reflection, 
Measurement, 


Density, 
“Radio waves, 
Ionization, Molecular 
spectroscopy, Atmospheric refraction, 
astronomy, “Meteorological data, 
Determination, Great Britain, 
variations, 


*Radio 
Temperature, 
Diurnal 


Research was concerned with the measurement of 
upper atmospheric densities and scale heights 
from the radio echo observations of meteor 
trails, From measurement of the mean heights 
at which meteors of different velocity burn 
away, the air density can be determined, The 
widths of the height distributions for meteors 
in homogeneous velocity groups also give the 
scale height, The theory of meteor evaporation 
is found to break down for velocities less than 
30 km/sec, and this method can only be applied 
to WHteors with velocities between 30 and 70 
km/s@c, which ionize between heights of 90 and 
100km, Densities and scale heights can also be 
determined by measurements of the molecular 
diffusion coefficient in the height range 85 to 
100km, diffusion coefficient being given by ob- 
servation of the radio echo duration, Some 
measurements of density and scale height are 
presented, and in particular the diurnal varia- 
tion of atmospheric density is discussed, 
(Author) 


AD-257 099 Div. 2, 25 
(5 June 61) OTS price $2.60 


Liege U. (Belgium). 

IONIZATION AND EXCITATION OF NEUTRAL OXYGEN 
IN THE VICINITY OF HOT STARS, 

by L. Houziaux, 10 Sep 60, 25p, incl. illus, 
tables (Technical note no. 8) 
(Contract AF 61(052)24) 
(AFCRL TN 60-826) Unclassified report 
DESCRIPTORS: *Ionization, 
“Oxygen, "Stars, 
Thermodynamics, 
conditions, 


*Excitation, 

Atmosphere, Astrophysics, 
Atoms, Space environmental 
Astronomy, 


Relative populations of excited and ionized 
levels of, oxygen are computed, The investigated 
system includes a B2V star surrounded by a 
spherical envelope, located at a distance of 
three stellar radii from the center of the star, 
The envelope is opaque to the Lyman continuum 
and lines, but is transparent in the Balmer con~ 
tinuum, Following transitions have been con- 
sidered: radiative transitions between discrete 
levels, photoionizations, collisional excita- 
tions and fonizations, and recombinations, 
(Author) 


AD=257 106 Div. 2 
(12 June 61) OTS price $1.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
VARIATION OF COSMIC RAY INTENSITY ASSOCIATED WITH 
SOLAR ACTIVITY (Izmeneniya Intensivnosti 
Kosmicheskikh Luchey, Svyazannyye S Deyatel'Nost’ 
Yu Solntsa), 
by A. I, 01", Oct 60. 11p. incl, illus. table. 
(Trans, no. MCL=66 from Priroda (Periodical) 40: 
48-52, 1951) 

Unclassified report 


DESCRIPTORS: *Cosmic rays, 
*Solar disturbances, 
Ionization, Sun. 


Intensity, 
Magnetic storms, 


The relationship existing between cosmic ray 
intensity (I) and the active processes on the 
sun is investigated. The changes of the I value 
are of dual character: They are, first, the 
shortlasting increase of I, and, second, the 
more prolonged diminishing of I, frequently ob- 
served during magnetic storms, The investiga- 
tion considers the increase of I, aided by a 
large amount of new observational data collected 
in recent years. (Author) 


AD-257 107 Div. 2 
(5 June 61) OTS price $1.10 


Aerospace Technical Intelligence Center, 
Wright-Patterson Air Force Base, Ohio. 
THE CHANGE IN THE ROTATION OF THE SUN CAUSED 
BY MATTER FALLING INTO THE SUN UNDER THE 
POYNTING=ROBERTSON EFFECT (Izmeneniye 
Vrashcheniya Solntsa V Rezul’tate 
Vypadeniya na Nego Veshchestva Pod Deystviyem 
Effekta Poyntynga-Robertsona), 
by V. S. Safronoy. Oct 60. 9p. incl. tables. 
(Trans. no, MCL-78 from Academician 0. Yu. 
Shmidt, 7 July 1955) 

Unclassified report 


DESCRIPTORS: *Sun, *Rotation, 
mechanics, “Interstellar matter, 
Solar atmosphere, 


*Celestial 
Theory, 


The falling of substance from a protoplanet 
cloud into the sun as a result of the Poynting-— 
Robertson effect was considered as one of the 
possible reasons for the origin of the sun's 
rotation. This work will present the quanti- 
tative evaluation of the possible role of this 
effect. (Author) 


AD=257 108 Div. 2, 24 
(5 June 61) OTS price $1.10 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Bage, Ohio. 
PHOTOMETRY OF IMAGES OF THE CORONA IN LINE 
LAMBDA 5303 ANGSTROMS (Fotometriya Izobrazheniy 
Korony V Linii Lambda 5303 Angstroms), 
by P. N. Polupan, Jan 61, Ap. incl, illus. 
table (Trans, no, MCL-84 from Astronomicheskiy 
Tsirkulyar 141%5-8, 1953) 

Unclassified report 


DESCRIPTORS: Astronomy, *Solar corona, 
Solar eclipse, *Astronomical cameras, *Sun, 
Intensity, Chile, *Solar spectrum, 

These results of an investigation of images of 
the corona in the green line were obtained by 
aff expeditionary force of the Astronomical Ob- 
servatory of Kiev State University in Chili in 
February, 1952, while observing a full solar 
eclipse, The observations were made with a 
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5—meter prismatic camera. Tne images or the co- 
rona in Lambda 5303 Angstroms were subjected to 
detailed photometric interpretation on two 
plates at positional angles 283 degrees - 37? 
degrees (computed from the pole of the sun). The 
method of T. V. Krat was used to separate the 
monochromatic coronal luminosity from the over- 
all luminosity, consisting of the luminosity of 
the corona and didpersed light in earth’s atmos~ 
phere and in the instrument. (Author) 


AD=-257 115 Div. 2 
(5 June 61) OTS price $2.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
ROTATION OF THE SUN (Vrashcheniye Solntsa), 
by A. I, Lebedinskiy. 18 Oct 60. 27p. (Trans. 
no. MCL-310 from Astronomicheskiy Zhurnal 18:3 
10=25, 1941) 

Unclassified report 


DESCRIPTORS: *Sun, Rotation, Velocity, 
“Celestial mechanics, Sunspots, Convection, 
USSR * 


The problem of the rotation of the sun is con= 
sidered, proceeding from the assumption that the 
sum is stationary and affected by turbulent fric- 
tion ferces. The basic equation is deduced, 

and it is explained that a stationary sphere 

of gas, when influenced by turbulent friction 
forces, generally speaking, does not rotate as 

a solid body. The general integral of the 
equation deduced is obtained. The angular ro- 
tational velocity of the sun, as a function 

of the heligraphic latitude and the distance from 
the center of the sun, is found under differing 
assumptions concerning the relation of the coef- 
ficient of turbulent friction to the center of 
the sun. All the solutions obtained agree with 
the observed-relationship between the angular 
rotational velocity and the latitude. The solu- 
tions obtained are studied from the point of view 
of their dynamic possibilities, and the problem 
of the rotation of the sun is stated in a general 
way. (Author) 


AD-257 125 gee; ai 9.3 
(5 June 61) OTS price $2.60 
Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 

TRANSACTIONS OF THE CENTRAL AEROLOGICAL OBSERVA- 
TORY (SELECTED ARTICLES). 

24 Oct 60, 29p. incl. illus. table (Trans. no. 
MCL-395 from Trudy Tsentral'noy Aeroloyicheskoy 
Observatorii 22: 3-16, 1957) 


Unclassified report 


DESCRIPTORS: *Meteorology, *Meteorological 
instruments, *Air mass analysis, USSR, 
Instrumentation, Meteorological data, 
Aircraft, Atmosphere, Climatic factors, 
Physical properties. 


Contents: 

Electric meteorograph for aircraft research 

Determination of vertical velocities of turbu- 
lent gusts of wind during observation flights 
of airplanes 


Av=-257 156 Dive 2, 25 
(2 June 61) OTS price $4.60 


Aerospace Technical Intelligence Center, Wright~ 
Patterson Air Force Base, Ohio. 
SEVERAL GENERAL METHODS OF QUALITATIVE STUDY OF 
THE FORMS OF MOTION IN PROBLEMS OF CELESTIAL 
MECHANICS (0 Nekotorykh Obshchikh Metodakh 
Kachestvennogo Form Dvizheniya V Problemakh 
Nebesnoy Mekhaniki) 
by N. Moiseyev. Oct 60, 39p. (Trans, no, MCL~655 
from Trudy Gosudarstvennogo Astronomicheskogo 
Institute) 

Unclassified report 


DESCRIPTORS: *Celestial mechanics, Motion, 
Differential equations, "Dynamics, Stability. 
Mathematical analysis, 


In the preceding investigation (Trudy Gaish, 
Proc, of the State Astronomical Inst., Vol. IX, 
No. 2, 1939) methods were considered of construct- 
ing regions of continuous stability and instabil- 
ity in Lyapunov'’s sense in phase space for a cer- 
tain dynamic problem, Simultaneously, consider- 
able attention was devoted to consideration of 
the problem of construction of the regions of 
transverse and longitudinal stability. However, 
this treatment was only carried out for the par- 
ticular case of a two- and a three-dimensional 
phase space, The purpose of the present work is 
to present the results of investigation of the 
characteristics of a longitudinal and transverse 
stability in the general case of an n-dimensional 
phase space, The equations of motion are assumed 
not to contain the time t explicitly. (Author) 


AD-257 160 Sie, -2,..25 
(2 June 61) OTS price $15.00 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 
PHYSICS OF THE INTERSTELLAR MEDIUM (Fizika Mezh- 
zvezdnoy Sredy) 
by S. V. Pikel*ner, Dec 60, 224p. incl. illus. 
(Trans. no. MCL-661 from Izdatel'stvo Akademii 
Nauk SSSR, Moskva, 1959) 

Unclassified report 


DESCRIPTORS: *Astronomy, *Interstellar 
matter, *Stars, Galaxies, Light, USSR, 
Spectrographic analysis, *Astrophysics, 
Nebular, Planets. 


Contents: 

Introduction 

Planetary nebulae 

Diffuse nebulae 

The interstellar gas 

Magnetic fields in the galaxy 

The interstellar medium-stage for evolution of 
matter in the galaxies 


AD-257 169 Div. 2, 20, 25 
(2 June 61) OTS price $9.60 


Aerospace Technical Intelligence Center, Wright- 

Patterson Air Force Base, Ohio. 

CONTEMPORARY STATUS OF THE PROBLEM CONCERNING THE 

ORIGIN OF COSMIC RAYS (Sovremennoye Sostoyaniye 

Voprosa O Proiskhozdenii Kosmicheskikh Luckey 

by V. I, Ginzburg and S. I. Syrovatskiy. 5 May 61, 

1t7p. incl. illus. tables (Trans. no. NCL-943 

from Fizicheskiy Institut im. P. N. Lebedev, 

Akad Nauk SSSR, Teoreticheskiy Otdel, 122p. 1960) 
Unclassified report 
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DESCRIPTORS: *Cosmic rays, 
Galaxies, *Astrophysics, 

Magnetic fields, 
Astronony, 


*Radio estronomy, 
Superrzovee, USSR, 
Chemical analysis, Particles, 
Sources. 


Contents: 

Primary cosmic rays near the earth 

Radioastronomic data 

Lifetime of cosmic rays and nature of their motion 
in galaxy and motagalaxy 

Sources of cosmic rays. Mechansim of accelera- 
tien and chemical composition of cosmic rays 


AD-257 173 Div 8, 25 
(6 June 61) OTS price "hs. 60 


Ionosphere Research Lab., Pennsylvania State U.. 
University Park. 
IONOSPHERIC RESEARCH, 


by A. J. Ferraro. Final rept., 1 Apr 58 

31 Mar 61. 30 Apr 61 55" refs. 

(Contract AF isteagiserst’ 

(AFCRL~477) Unclassified report 
DESCRIPTORS: *lIonosphere, *Electrons, 
Density, *Radio waves, Propagation, Low 
frequency, Very low frequency, Solar flares, 
Bibliography, Recombination reactions, 
Polarization, 

Contents: 

Introduction 


Scientific objectives 
A brief history of the project 
Investigations undertaken 
Investigations active since April 1958 
Physics of the D and E regions 
Low frequency sweep group height 
Long wave polarization experiment 
Low frequency instrumentation and design 
Low frequency sweep analysis 
Conclusions 
Reports and papers published and presented 
Reports issued 
Scientific-reports in preparation 
Published papers 
Papers presented at 


Scientific Meetings 
Papers accepted for 


publication 


AD-257 192 Biv. .2,.16 
(7 June 61) OTS price $9.10 


Texas A. and M, Coll., College Station. 

DISTRIBUTION OF FORAMINIFERA IN THE BARRIER 

REEF AND LAGOON OF BRITISH HONDURAS, 

by Donald E. Cebulski. May 61. 98p. 

tables. (Ref. no. 61-13T) 

(Contract N7onr-487023 Proj. NR 083-036) 
Unclassified report 


inci. illus. 


DESCRIPTORS: “Oceanography, “Marine biology, 
Honduras, Coral reefs, Sedimentation, 
Ocean bottom, Great Britain. 


Eighty-nine sediment samples were collected from 
the barrier reef and lagoon of British Honduras. 
Forty-one bottom water samples were also col- 
lected for determining-temperature and salinity. 
Living and total (living and dead) foraminiferal 
populations were determined in each of the sedi- 
ment samples. Analysis of the sediment samples 
indicates that the sediments on the barrier reef 
were calcarenites or calcilutites while in the 
lagoon they were silts and/or clays, -often with 
admixtures of sand or shell material, The 
largest living and total foraminiferal popula- 
tions were found to occur on the leeward side 


of mangrove and coralsand cays on the barrier reef 
and near the effluents of certain rivers in the 
lagoon. The smallest living and total popula- 
tions on the barrier reef were found in areas 
geographically remote from mangrove or coral- 
sand cays. In the lagoon the smallest living 
populations occurred close to the barrier reef 
while the smallest total populations, excluding 
those situated close to the effluents of certain 
rivers, were found close to the mainland. Two 
distinct foraminiferal faunas were recognized 
from the living populations, one characteristic 
of the barrier reef and the other of the lagoon. 
On the basis of scatter diagrams a fauna tran- 
sitional between the barrier reef and lagoon 
faunas was delineated. (Author) 


AD-257 298 Div 
(9 June 61) OTS price ae 60 


McGill U. (Canada). 

STUDIES IN ARCTIC AND STRATOSPHERIC METEOROLOGY, 
by F. Kenneth Hare and B. W. Boville. Final rept. 
Apr 61, 35p. incl, illus. tables (Arctic 
Meteorology Research Group Publication in Meteor- 
ology no. 42 

(Contract AF 19(604) 3865) 


(AFCRL 416) Unclassified report 


DESCRIPTORS: *Stratosphere, *Wind, Meteor- 
ological charts, Climatic factors, Energy, 
Temperature charts, Tables, Northern 


hemisphere, Arctic regions. 

Research was conducted with regard to the struc- 
ture and energetics of the polar-night westerlies. 
The 80 degree W cross sections to the 35-km level 
and the hemispheric charts to the 25-mb level re- 
veal a circumpolar stratospheric system which is 
characteristfically eccentric and bi-polar. These 
are features related to tropospheric activity. 
Energies and transports computed by geostrophic 
Fourier techniques are presented. Perturbations 
involving conversions usually associated with 
baroclinic wave activity were identified in wave 
numbers one to four. Ozone concentrations are 
shown to be influenced by this wave activity. A 
brief review is also given of certain climatologi- 
cal studies. (Author) 


AD~257 344 Div 
(8 June 61) OTS price “49. 10 


Madrid U. (Spain). 
STUDY OF THE SOILS OF THE EBRO VALLEY. ITI.. 
PROVINCES OF HUESCA AND ZARAGOZA, 
by J. M. Albareda, A. Guerra and F, Monturiol. 
Finel technical rept. 1 Apr 60-30 Mar 61, 
30 Mar 61, 105p. incl; illus, tables. 
(Contract DA 91-591-EUC-1424) 
Unclassified report 


DESCRIPTORS: *Soils, Terrain, Identification, 
Classification, Minerals, Tables, Maps, 
Spain, 


This analysis includes the study of the soils 

of the provinces of Huesca and Zaragoza with a 
total extension of 8,200,000 acres corresponding 
to 3,300,000 Hectares, The main part of the 
analysis concerns the drawing of soil maps of 
thse provinces at a scale 12250,000 and the 
complementary part deals with the laboratory 
study of the samples of soils and the wording of 
the explicatory report, (Author) 
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AD-257 347 
(9 June 61) ors. ayia 7916. 00 


Florida State U., Tallahassee. 
TEN- AND NINETY-PERCENTILE WIND PROFILES FOR 
TWENTY NORTHERN HEMISPHERE STATIONS, 
by Thomas A, Gleeson, Appendix to Finel rept. 
28 Feb 61, 237p. tables. 
(Contract AF 19 (604) 4986) 
(App. to AFCRL~297, AD-255 469) 
Unclassified report 


DESCRIPTORS: *Wind, “Weather stations, 
Northern Hemisphere, Tables, Cloud height 
indicators, Digital computers, Statistical 
data. 

AD-257 386 Div. 2 


25 
(5 June 61) OTS price $2.60 


Oslo U. (Norway). 

STUDIES IN AURORAL SPECTROSCOPY, AND OF THE RAPID 
FLUCTUATIONS IN THE GEOMAGNETIC FIELD DURING 
DISTURBANCES, 

Final technical rept. 15 Dec 56-15 Dec 59, 

15 Jan 60, a incl. pe table, 

Contract AF ane 

AFCRC TR 60-256 Unclassified repori 
DESCRIPTORS: *Aurorae, *Terrestrial 
magnetism, Magnetic storms, Recording 
devices, Measurement, Phototheodolites, 
Spectrophotometers, Interferometers, 
Luminescence, Intensity, *Spectrographic 
data, Norway. 


Studies and experimental investigations were di- 
rected toward determination of the rapid fluctu- 
ations in the strong auroral spectral lines. The 
mean lifetimes of auroral emission and the de- 
activation occurring through collisions were 
studied. The relative displacement of the fluc- 
tuations in different spectral hines of aurorae 
lying at different heights, which would indicate 
the influence of varying pressure and tempera- 
ture, was investigated. Where possible, compar- 
isons were made of the avroral phenomena studied 
and other geophysical or solar features appearing 
simultaneously. This work included the adoption 
and operation of a chopping photometer for the 
special requirements of the foregoing research, 
Photoelectric studies were conducted on the lumi- 
nosity distribution within auroral forms, with 
special attention given to the intensity distri- 
bution of the hydrogen lines. An investigation 
wes made of the amplitude and frequency distri- 
bution of rapid variations in the geomagnetic 
field during auroral displays. Observations were 
attempted on possible very low frequency electro- 
magnetic radiation from aurorae or from extra~ 
terrestrial sources close to the earth. (Author) 


AD-257 430 
(12 June 61) OTS “eeiée “4s. 60 


Intermountain Weather, Inc., Salt Lake City, 
Uteh. 

A METHOD OF ESTIMATING INSOLATION LOSS DUE TO 
SOIL MOISTURE, 

by J. Vern Hales and Roger R. LeClair. Mar 61, 
35p. inel. illus. tables (Seientific rept. no. 1) 
Contract AF 19(604)7333) 


AFCRL-405) Unclassified report 
DESCRIPTORS: *Soils, Moisture, *Evapotran- 
spiration, Air, Heat transfer, Evaporation, 


Tables, Mathematical analysis. 


Of the total insolation reaching the top of the 
atmosphere, iess than half heats the air. The 
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insolation is first reduced by the sky and cloud 
albedo, then is further reduced by the ground 
albedo. The remaining portion is reduced by the 
eVapo-transpiration process, The insolation loss 
due to the evapo-transpiration process is a func- 
tion of soil moisture, soil type and vegetation. 
The maximum loss occurs when the soil is satu- 
rated and decreases to the minimum value when 
the soil reaches its driest state. An estimation 
of the insolation loss due to soil moisture as 

a function of time is determined by statistical 
methods. (Author) 


AD=257 431 Div 
(12 June 61) OTS i $4.60 


Intermountain Weather, Inc., Salt Lake City, 
Utah. 

THE USE OF INSOLATION IN FORECASTING THE DISSIPA- 
TION OF SUMMER STRATUS AT BURBANK, CALIFORNIA, 

by J. Vern Hales and Dean Hayes Frey. Mar 61, 

37P- incl, illus, tables. (Scientific rept. no, 

2 


(Contract AF 19(604)7333) 
(AFCRL-432) Unclassified report 
DESCRIPTORS: *Weather forecasting, 
clouds, Reduction, Energy, 
tribution, *Heat transfer, 
data, California, 


*Stratus 
Heating, Dis-= 
Meteorological 


Forecasts of the breaking time of stratus were 
made for Burbank, California, The forecasts were 
based upon an estimate of the efficiency of in- 
sOlation in heating the cloud layer above its 
saturation temperature, while a skew T- log p 
diagram was used to determine the amount of 
energy needed, The average error of the fore- 
casts was twenty-nine minutes using pilot reports 
and sixty-nine minutes using Santa Monica radio- 
sonde reports. (Author) 


AD=257 529 Div. 
(19 June 61) OTS A "97. "60 


Isotopes, Inc., Westwood, N. J. 

MIXING AND TRANSFER WITHIN THE STRATOSPHERE, 

by Herbert W. Feely and Jerome Spar, 31 Dec 60, 
74p. incl. illus. table, 
eae pe DA 29-044=-XZ-609) 
DASA-1222) Unclassified report 


DESCRIPTORS:. *Stratosphere, Sampling, Air- 


borne, *Particles, Distribution, Mixtures, 
*Radioactive isotopes, Collecting methods, 
Abundance, Aircraft. 


Preliminary data on Phases 4 and 5 of Crowflight 
are given, The recalibrated U-2 duct curves are 
given, Tritium and Carbon-14 concentrations in 
New Jersey rain and air samples during 1959 and 
1960 respectively are reported, The manner of 
mixing and transfer of Strontium-90 in the 
stratosphere is described. The seasonal increase 
in mixing from the tropical to polar regions is 
noted, Tungsten-185 distributions are discussed, 
Measurements of Rhodium-102 indicate that Teak 
and Orange debris has entered the lower strat— 
osphere. A mean residence time of less than 10 
years for this debris is suggested. Concentra- 
tions of Beryllium-7, a cosmic-ray product, are 
reported, Strontium-89 and Cerium-144 data is 
discussed in the light of the HASP mixing model. 
The size distribution and composition of strat- 
ospheric particles collected on electron micro- 
scope probes exposed in the stratosphere is 
described, Particles in the size range 0,1 to 
1.5 microns appear to be composed of ammonium 
persulphate, A stratospheric inventory of 

5.7 x 10 to the 7th power Kg of SO4 is deduced. 
(Author) 
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AD=257 564 Div. 2, 30 
(13 June 61) OTS price $3.60 


Massachusetts Inst. of Tech., Cambridge. 
MEASUREMENT OF DROP SIZE DISTRIBUTION AND LIQUID 
WATER CONTENT IN NATURAL CLOUDS, 

by D. P. Keily. Fingl rept. for 1 Jan 58 

31 July 60, 31 July 60, 12p, illum, table, 
(Comtract AF 19(604)3050) 


(AFCRL~491) Unclassified report 


DESCRIPTORS: *Clouds, “Moisture; Drops, 
Measurement, Collecting methodg, Moisture 
meters, *Meteorological instruments, Flight 


testing, Instrumentation, 

A previously developed electric cloud drop probe 
was reconstructed and extensively flown in a 
private aircraft. In an almost routine manner, 
large quantities of cloud observations were made 
which verify the previously claimed capability 
of the system to measure water drops in the size 
range three to sixty microns diameter. (Author) 


3. CHEMICAL WARFARE 
EQUIPMENT AND MATERIALS 


AD=257 336 Div. 3, 16 
(8 June 61) OFS price $5.60 


Dugway Proving Ground, Utah. 
THE INDIGENOUS BACTERIAL AND MYCOTIC FLORA OF THE 
AIR AND ITS INFLUENCE ON THE DETECTION OF BW 
AEROSOLS, 
by J. N. Adams, D. Seidler and others. Feb 61, 
58p. incl, illus, tables, 22 refs {Technical 
rept. no, DPGR 279) 

Unclassified report 


DESCRIPTORS: *Bacteria, *Biological warfare 
agents, "Bacterial aerosols, Culture media, 
Fungi, Growth, Collecting methods, 
Identification, 


Six cities having different general climates 
were visited once during each of three seasons 
in the year 1958, in order to determine the 
levels and types of bacteria and fungi present 
in the atmosphere. The cities were Seattle, 
Washingtons San Bernardino, ice Salg Lake 
City, Utahs East St. Louis, Illinois; Jackson~ 
ville, Floridas and Philadelphia, Pennsylvania, 
Differences in recovery attributable to. location, 
time, and season were observed. For example, 

the numbers of viable particles (particles con- 
taining at least one viable cell) collected at 
Salt Lake City were low, while the recoveries at 
Jacksonville were high. Two major problems were 
(1) the overcrowding of the plates, especially 
with fungi, and (2) the logistics of sampling. 
These difficulties were overcome by decreasing 
the number of stages in the sampler, by reducing 
the number of media to be used, by shortening 
the sampling interval, and/or by adding specific 
inhibitors (i.e., actidione, penicillin, and 
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potassium tellurite) to the meaia, In spite of 
these procedures, usable data were obtained only 
from the collections made on the sixth stage of 
the modified sampler, (Author) 


4. CHEMISTRY 


AD-257 019 Div. 4 
(7 June 61) OTS price $2.60 


New York U.. Coll. of Engineering, N. Y. 

THE THERMAL DECOMPOSITION OF ALUMINUM TRIETHYL, 
by Yuji A. Tajima, George Salser, and Charles J. 
Marsel, Technical note. Feb 61, 2ip. incl. illus. 
tables, 12 refs. 
(Contract AF 49(638) 173) 
( AFOSR-553) Unclassified report 
DESCRIPTORS: *Aluminum compounds, Ethyl 
radicals, *Metalorganic compounds, *Pyrolysis, 
Decomposition, Chemical reactions, Reaction 


kinetics, Ignition, Surface properties, 
Hydrolysis, Ethylenes, Butenes, Molecular 
isomerism, Vapors, Polymers. 


An investigation of the pyrolysis of triethyl 
aluminum (TEA) was undertaken preliminary to a 
study of the kinetic mechanism involved in its 
ignition. The thermal decomposition reactions 
were homogeneous. The main decomposition products 
were H, butenes, ethylene, and Al. Ethane was a 
minor product. Polyethylene, traces of methane 
and propylene sometimes appeared. The mechanism 


was molecular. (Author) 
AD-257 020 Div. 4, 16 
(6 June 61) OTS price $1.10 
Kentucky U.. Lexington. 


ANTI-RADIATION DRUGS DERIVED FROM SULFINAMIDES 
AND N-SULFINYLAMINES, 
by Walter T, Smith, Jr. Final technical rept. 
1 Feb 60-1 June 61. 1 June 61, Ap. 
(Contract DA 49-193-md-2054) 

Unclassified report 


DESCRIPTORS: *Sulfinyl radicals, 
*Amines, *Hydrazine derivatives, 
*Radiation injuries, *Control, 
medicine, Preparation, 
Countermeasures, Drugs, 
Hydrazines. 


*Amides, 

Thiols, 
Preventive 
Synthesis, Benzenes, 
Radiation effects, 


The possible preparation of N-sulfinyl deriva— 
tives of 2-aminoethanethiol and p-aminobenzene- 
thiol by reaction of bis—(aminoethyl) disulfide 
and bis-—(4-aminophenyl)-disulfide with thionyl 
chloride under a variety of conditions has been 
studied. The reaction of N-(2-chloroethyl)—ben- 
zenesulfinamide and N-(3-chloropropyl)-benzene- 
sulfinamide with reagents which usually convert 
halides to thiols gave no N—(mercaptoalkyl)-ben- 
zenesulfinamide. Various methods for the prep- 
aration of hydrazinothiols have been studied. 

A promising sequence is HSCH2CO2CH3 yields 
HSCH2CON(CH3)NH2 yields HSCH2CH2N(CH3)NH2. 
(Author) 








Division 4- CHEMISTRY 


AD-257 033 Div. 4, 10 
(8 June 61) OTS price $2.60 


Florida U. Engineering and Industrial Experiment 

Station, Gainesville. 

THE PREPARATION OF FLUORINE-CONTAINING COMPOUNDS, 

by Heary C. Brown. Terminal rept. 1961, 22p. 

incl. illus. tebles. 

(Contract Nemr-580035 Prej. NR 356-333) 
Unclassified repert 


DESCRIPTORS: *Flucrides, *Fluorocarbons, 
Amines, Amides, Hydrazines, Nitriles, Pyri- 
dines, Pyrroles, Alkyl radicals, Propenes, 
Acetylenes, Thie radicals, Sulfur compounds, 
Heterecyclic compounds, Polymers, Polymeri- 
zation, Stability, Synthesis, Chemical reac- 
pte Condensation reactions, Triazines, 
soles. 


Research was concerned with the synthesis of high 
molecular weight, thermally stable materials 
resistant te chemical action. The most promising 
reaction was the condensation of perfluorealkyl 
awmidines te form triazines. Other reactions 
discussed includes (1) the addition of N2H4 te 
perfluerealkyl nitriles with production ef per- 
fiuerealkyl hydrazidines and 2,5 bis(perfluere- 
alkyl) 1-N-amine-1,3,5-triazoles; (2) the 

reaction of perflucrepropene with S$ te form the 
1,4 dithene rings (3) dimerization, trimerization 
and polymerization ef unsaturated flucrecarbons; 
(4) symthesis ef perflucroalky!] and perflucre- 
alkene substituted triazines; and (5) preparatios 
of the perfluerealkyl] substituted 1,3,4, oxadie- 
sele structure. 


AD-257 075 Div. 4, 25 
(6 June 61) OTS price $1.60-- 


Washington U.. Seattle. 

PRIMARY PROCESSES IN Hg (3Pi) PHOTOSENSITIZED 

REACTION OF CYCLOPROPANE. 

by D. W. Setser, B. S. Rabinovitch, and E. G. 

Spittiler. 20 May 61, 13p. table, 22 refs. 

Technical rept. no. 

Contract Nemr-47714, Proj. NR 051-217) 
Unclassified report 


DESCRIPTORS: Mercury, *Propanes, Mercury 
lamps, *Photochemical reactions, Isomer, 
*Photochemistry, *Polymerization, Polymers, 
Methyl radicals, Monocyclic compounds, 
Deuterium, *Photosensitivity, Atomic energy 
levels, Excitation, Reaction kinetics, 
Exchange reactions, Temperature, Pressure, 
Vapors, Spectrographic analysis, Propenes, 
Chemical reactions, Polycylic compounds. 


Cis-trans isomerization is apparently of general 
occurrence in Hg(3P1) photosensitization of sub- 
stituted cyclopropanes. An important primary 
process in the quenching of Hg(3P1) atoms by 
cyclopropane-d sub 2 seems to be the formation 

of triplet cyclopropane. Some exchange occurs at 
higher temperature. The Hg(3P1) photosensitized 
polymerization and exchange of deuterium sub 2 
mixtures with cyclopropane also proceeds readily 
at elevated temperature (135 C). (Author) 


AD-257 080 Div. 4 
(7 June 61) OTS price $3.60 


Wisconsin U., Madison, 
THE EFFECT OF MOLECULAR STRUCTURE ON CATALYSIS 
AND MOLECULAR BINDING, 
by T. Higuchi, Progress rept. nos. 4-5, Mar-Dec 
60. 1 Mar 61, 33p. incl. illus. tables, 12 refs. 
(Contract DA 18-108-405-cm1-265). 

Unclassified report 


DESCRIPTORS: *Catalysis, *Complex compounds, 
*Phosphorous compounds, *Phenols, Esters, 
Molecular structure, Hydrolysis, Acids, 
Organic compounds, Reaction kinetics, 
Hydroxides, Synthesis, Chemical bonds, 
Enzymes, Benzenes, Methyl radicals, 

Propyl radicals, Chemical reactions, 
Phosphine oxides, Cyclokexanels, Chlerides, 
Antibiotics, Carbexylic acids, Catalysts, 
Cyclohexanes. 


Im the studies related toe the catechol-Serin 
reaction, the pH prefile of the rate of hydro- 
lytic cleavage of the reaction preducts has 

been. experimentally determined over the entire 

pH range above four, Pessible mechanisms con- 
sistent with these observations are presented. 
Rates of hydrolysfs of a series of phenolate 
phosphonate analogues of Sarin were determined. 
Date are given for p-nitre, p-methoxy, and 
p-chlore esters as well as the simple phenyl 
ester. All systems exhibited first order depend- 
ency on OH(-). Apparent heats of activation and 
entropy data have been obtained... Further data 
are reported on the remarkable catalytic activity 
of trans-cycleohexane 1,2-dicarbocylic acid on the 
hydrolysis of chleramphenicol. (Author) 


AD-257 127 Div. be 14 
(5 June 61) OTS price $5.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 
THE VIII MENDELEEV CONGRESS AND POLYMER SCIENCE 
IN THE USSR (VII Mendeleevskiy S‘Ezd I 
Otechestvennaye Polimernaya Nauka), 
by G. L. Slonimskiy and P. V. Kozlov. 27 Oct 60, 
50p. (Trans, no, MCL-435 from Vysokomolekulyarnye 
Soedineniya 1:1112-1125, July 59) 

Unclassified report 


DESCRIPTORS: *Polymers, Plastics, 
"Conferences, Chemistry, Reaction kinetics, 
Chemical reactions, Polymerization, Synthe- 
sis, Recombination reactions, Synthetic 
fibers, Resins, USSR, Synthetic rubber, 
Cellulose chemistry, Cellulose esters, 
Biochemistry, Rubber, 


The section of the VIII Mendeleev Congress on 
the chemistry and technology of polymers is 
discussed, The reports presented were con- 
cerned primarily with the synthesis of new types 
of polymers, the development of new methods of 
synthesis, and the modifications of the prop- 
erties of polymers, Some of the compounds 
studied were: (1) urethane polyesters, (2) 
linear polymers such as polydiisopropyl benzene, 
(3) copolymers from the unsaturated ester-- 
unsaturated acid--salt of unsaturated acid sys~ 
tem, (4) weak-acid ion-exchange resins, (5) 
salts of acrylic and methacrific acids, (6) 
grafted copolymers, (7) polyorganoalumo- 
siloxanes, 8) organometallic chelate~-forming 
compounds, 9) isoprene and butadiene polymers, 
(10) siliconm-stannic organic and stannic- 
organic compounds, (11) fiber-forming polymers, 
(12) diamines, (13) grafted copolymers of 
styrol and starch, (14) vinyl polymers, and 

(15) rubber. A number of papers were dedicated 
to the synthesis of cellulose derivatives, 

to the study of the properties of cellulose 

and other polysaccharides, and to their utili- 
zation as raw materials. 
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AD-257 128 Div. 4&4 
(5 June 61) OTS price $7.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 

SILANOLS (Silanoly), 

by M. F. Shostakovskiy, N. V. Komarov and ‘others. 
17 Jan 61. 74p. incl. tables, 112 refs. (Trans. 
no, MCL-437 from Uspekhi Khimii 28:741-771, 


1959) 
Unclassified report 

DESCRIPTORSs *Silanes, *Alcohols, USSR, 
Hydroxides, *Metalorganic compounds, 
Synthesis, Chemical properties, Separation, 
Physical properties, *Bibliography, 
*Silicon compounds, Chemical reactions, 
Hydrolysis, Hydrogenation. 


The synthesis and properties of silanols conm- 
pounds containing OH groups directly connected 

to the Si atom are described. In view of the 
affinity of the Si atom to 0 there are organo- 
silicon compounds containing 1, 2, and 3 OH 
groups connected to the Si atom. These compounds 
are subdivided into alkyl(aryl)-silanols ex- 
pressed by the general formula R3SiOH; disilanols 


R2SI(OH)2; and trisilamols RSi(O0H)3. Of the 
above mentioned compounds, trialkyl (aryl) 
silanols have been studied the most. The latter 


are highly reactive compounds of great practi- 
cal and theoretical significance. (Author) 


AD-257 140 Div. 4 
(2 June 61) OTS price $1.10 


Aerospace Technical Intelligence Center, 
Wright-Patterson Air Force Base, Ohio. 
STUDY OF THE ADDITION REACTION BETWEEN 
TRIALKOXYSILANES AND OLEFINS (Izucheniye Reaktsii 
Prisoyedineniya Trialkoksisilanoy K. Olefinam), 
by N. S. Nametkin, A. V. Topchiyev and others. 
Oct 60. 6p. incl, tables, (Trans. no, NCL-—553 
me Akademii Nauk SSSR 1263794-797, 
1959 

Unclassified report 


DESCRIPTORS: “Chemical reactions, *Silanes, 
Alkoxy radicals, “*Ethylenes, Chemical 
properties, USSR, Alcohols, Alkyl radicals, 
Decenes, 


The addition of trialkoxysilanes to olefins was 
demonstrated by interacting triethoxysilane, 
triisopropoxysilane, tributoxysilane, tri- 
(sec—-butoxy)—silane, and tri(tert-butoxy) silane 
with 1—nonene and i1-decene in the presence of 
chloroplatinic acid and platinized charcoal. 

In the presence of chloroplatinic acid a yield 
of 30 to 40% was obtained, The addition of 
tri(tert-butoxy) silane, due to steric hindrance, 
gave the lowest yields of 211 (12%). Decyltri- 
butoxysilene and nonyltriisopropoxysilane were 
also obtained by direct synthesis, by the reac- 
tion of nonyltrichlorosilane and decyltrichloro- 
silane with the corresponding alcohols, The 
physicochemical properties of the alkyl-tri-~- 
alkoxysilanes obtained by both methods, addition 
to olefins and reaction with alcohols, were 
identical, 


AD=-257 148 Div. 4 
(2 June 61) OTS price $1.10 


Aerospace Technical Intelligence Center, 
Wright-Patterson Air Force Base, Ohio. 
IONIZATION AND DISSOCIATION OF MOLECULES. OF 
n-OCTANE AND n-NONANE BY MONOENERGETIC ELECTRONS 
(Ionizatsiya I Dissotsiatsiya Molekul n-Octane 


CHEMISTRY- Division 4 


I n-Nonane Monoehergeticheskimi Elektronami), 
by V. K. Potapov, V. G. Vasil’yev, and N. N. 
Tunitskiy, Oct 60, 7p. incl. illus. tables, 
10 refs. (Trans, no. MCL-587 from Doklady 
Akademii Nauk SSSR; Izdatel’Stvo Akademii Nauk 
SSSR 1261612~615, 1959) 

Unclassified report 


DESCRIPTORS: “Octanes, *Molecules, 
*Ionization, *"Dissociation, Electrons, 
USSR, Electron bombardment, Nass spectros- 


copy, Mass spectrometers, 


Chemical bonds, 
*Ionizetion potentials, 


lous. 


A study was made of the processes of fraguent- 
ion formation and of molecular-ion excitation 

on electron impact by the aid of monokinetic 
electrons. The ionization curves of fragment 
fons and molecular ions of octane, octane-2D 

sub 1 and nonane-5C-13 were investigated by means 
of a specially designed mass spectrometer. A 
secondary-electron multiplier was used to meas- 
ure the small ionic currents of the order of 

10 to the -17th power amp. The ionization pe- 
tential of the moleculer ion C8H18(+) was 10,3 
ev in comparison with the calculated value of 
10.26 ev, The fonization potential of C sub a H 
sub (n+1)(+) fons corresponded te the formation 
of an ion and a radical, The poteptials ef the 
ion C3H7(+) from octane and of C3H6D(+) from a 
labeled molecule of octane-2D sub 1 agreed: The 
first potentials of the C sub =n H sub (2241) (+) 
ions corresponded to the process of rupture of 

a single C-C bond, The energy of rupture of this 
C-C bond of the octane molecular ion increased 
with the decreasing number of C atoms in the 

C sub a H sub (2n+1)(+) fon, Fragment ions of 
the type C sub a H sub 2n(+) gre created by the 
formation of an ion and 1 new molecule. 


AD-257 149 Div. 4 
(2 June 61) OTS price $2.60 


Aerespace Technical Intelligence Center, Wright- 
Pattersen Air Ferce Base, Ohie. 
THE RESULTS OF THE EIGHTH MENDELEYEY CONGRESS 
(K Itegam VIII Mendeleyevskego S 'Yexda), 
by S. Ya. Pletkin. Oct 60, 23p. (Trams. no. MCL- 
588 from Khimicheskaya Nauka I Promyshiennost' 
48145-153, 1959) 

Unclassified report 


DESCRIPTORS: *Chemistry, "Chemical engineer- 
ing, *Symposia, *USSR, Synthesis, Fertilizers, 
Insecticides, Rodenticides, Automation. 


Particular attention was given te the problems 
ef organic synthesis based on natural gas, 
petroleum, coal, wood, and minerals; the pro- 
duction of mineral fertilizers and chemical 
pesticides; the construction of chemical 
machinery; the processes and apparatus of 
chemical ee and to automation. A number 
of papers treated the production of new alloys 
and silicates. 


AD-257 303 Div. 4, 25 
(9 June 61) OTS price $2.60 


Mellon Inst. of Industrial Research, Pittsburgh, 
Pa. 

SOLID-STATE VIBRATIONAL SPECTRA OF ETHYLENE AND 
ETHYLENE—di, 

by Marilyn E, Jacox, 10 May 61, 20p. incl. illus. 
tables, 

roascnee AF 49(638)542) 


AFOSR-76z ) Unclassified report 
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Division 5-COMMUNICATIONS 


DESCRIPTORS: *Ethylenes, Low temperature 
research, Cryogenics, Crystals, Crystal 
structure, Lattices, Deuterium, Phase 
studies, Phase transitions, Infrared spec- 
troscopy, Raman spectroscopy, Molecular spec- 
troscopy, Vibrations, Solid state physics, 
Solutions, Molecular structure, Deuterated 
compounds, 


litgh resolution infrared spectra have been ob- 
tained for polycrystalline C2H4 at 4 K and 53 K 
and for C2D4 at 53 K, The observed multiplet 
structure of the fundamental vibrations is in 
gocd agreement with the group theoretical pre- 
dictions. Im C2H4, there is evidence for a gradual 
phase transition between 4 K and 53 K, involving 
reorientation of the planes of the F atoms of 
C2H4 molecules in the crystal, The Raman~active 
fundamentals have been observed, weakly, in 
thick deposits of C2H4 at 4 K. tauther) 


5. COMMUNICATIONS 


AD-256 920 Biz... 5 
(5 June 61) OTS price $2.60 


Aberdeen Proving Ground, Md._ 
ROAD SHOCK AND VIBRATION TEST OF THE RADIO SET 
AN/GRC-106, MODEL SSB, MOUNTED ON TRUCK, UTILITY, 
1/4-TON, 4X4, M38A1, 
by G. C. Hiob. May 61, 1v. incl. illus. (Rept. 
no. DPS=239) 

Unclassified report 


DESCRIPTORS: *Radio equipment, Communication 
equipment, *Transmitter receivers, Tests, 
Shock, Vibration, Vibration isolators, 
Simulation, Installation, Acceleration, 
Motion, Mounting brackets, Cargo vehicles, 
Test methods, Measurement. 


Results are presented of road=shock and vibration 
studies on dummy packages simulating the radio 
set, AN/GRC-106, Model SSB ag installed rigidly 
and with isolators om the left sponson of an 
M38A1 truck. With the radio set in place, the 
vehicle was operated over a series of test 
courses. Accelerations were measured on the 
vehicle sponson and on the simulated radio sets 
for both conditions for study. Peak acceleration 
values measured during operation under conditions 
of rigid mounting were 2.5g vertically, 3.2g 
transversely and 3.3g longitudinally. Peak ac=- 
celerations measured during conditions of iso-~- 
lated mounting were 3.1g vertically, 2.79 
transversely, and 3.9g longitudinally. The 
maximum acceleration of 3.3g measured at the top 
of the AN/GRC-106 radio (rigidly mounted) was ex- 
cessive and was generally considered about normal 
response for gear transported on wheeled vehicles. 
Installation of isolators between the vehicle 
sponson and the radio set is not justified on 

the basis of these tests. (Author) 


AD=-256 929 Div. 5 
(5 June 61) OTS price $2.60 


RCA Defense Electronic Products, New York. 
RESEARCH ON PARAMETRON STORAGE AND CONTROL 
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UNITS FOR A SWITCHING OFFICE, 
by L. Stambler, A. Weiss, and J, Ceonzo, Quar- 
terly progress rept. no. 2, 1 Jan=-31 Mar 61, 
30 Apr 61, 24p. incl, illus, (Rept. no, CR-61- 
419=3B) 
(Contract DA 36-039—sce-87170) 

Unclassified report 


DESCRIPTORS: *Telephone communication systems, 
*Panel boards (Electricity), Automatic, De- 
sign, Switching circuits, Transformers, 
Direct current, Electrical networks, Cir- 
cuits, Memory devices, Reliability, 


Investigations continued in the design of a 
tactical switchboard for voice switching, Block- 
ing characteristics of the proposed three stage 
network were studied, Curves of blocking prob- 
ability vs. the amount of traffic were obtained, 
demonstrating the efficiency of the network. A 
novel approach to the placement of registers 
within the matrix, which will produce further 
improvement in switchboard efficiency, is de~- 
scribed, Areas where time sharing techniques 

and common control operation are most applicable 
were defined, Four wire balanced vs. four wire 
unbalanced switching was studied and it was 
concluded that 4 wire unbalanced switching 

would prove more economical, Basic timing cycles 
for the system were established and a detail 
block diagram of the system was produced, De- 
tail logic design of the system was initiated. 
(Author) 


AD-257 017 Sis. $,. Sf 
(7 June 61) OTS price $9.10 


Research Inst., U. of Michigan, Ann Arbor. 
A SURVEY OF SINGLE-SIDEBAND AND ASSOCIATED 
TECHNIQUES FOR VOICE COMMUNICATION, 

by A. L. Rock, BR. J. Tromley, and D. R, 
Rothschild. Jan 61, 103p. incl. illus. tables, 

3 refs. (Technical rept. no. 1173 2899-42-T) 
Contract DA 36-039-sc-78283, Punts. 3A99-06-001- 
01 and 2899) 

Unclassified report 


DESCRIPTORS: *Voice communication systema, 
*Sidebands, Countermeasures, *Radio 
communication systems, *Telephone 
communication systems, Propagation, Radio 
interference, Radio waves, *Modulation, 
Radio transmitters, Radio receivers, Noise 
(Radio), Effectivettess, Mathematical 
analysis, Power, Radiotelephones. 


A survey of techniques and systems pertinent to 
the area of single-sideband voice communications 
is presented. Allied techniques, such as syn- 
chronous communication, compatible single-side- 
band, exalted carrier reception, etc. were in- 
cluded to make the report more comprehensive and 
to emphasize the importance of these alternative 
techniques for radio-telephone communications, 
The basic concepts of single-sideband are given 
and the advantages of savings in power and spec- 
trum, improved propagation, and other features 
are weighed against increases in cost and com- 
plexity of equipment and, as argued by some op- 
ponents of SSB, the questionable merits of some 
of these advantages. Various methods of signal 
generation and reception are illustrated; dia- 
grams and analysis are given in many cases. The 
topic of the power comparison between single- 
sideband and cosventional amplitude and double- 
sideband modulations is discussed at some length. 
In addition to a number of example calculations 
with different types of modulating signals, the 
effect of speech processing is also considered. 
Finally, the effects of noise and interference in 
some of the basic receivers are analyzed. (Author) 


AD=-257 079 Div. 5, 8 
(5 June 61) OTS price $6.60 


Stanford Research Inst,, Menlo Park, Calif, 

A NEW APPROACH TO THE EVALUATION OF HAF AIRCRAFT 
ANTENNAS, 

by J. F. Cline, Mar 61, 57p. incl, illus, tables, 
13 refs. (Technical rept, no, 72) 

ioeesress AF 19(604)34583 SRI Proj, no, 2494) 
AFCRL 314) Unclassified report 


DESCRIPTORS: High frequency, *Airplane 
antennas, Antennas, *Radio communication 
systems, Signal-to-noise ratio, Noise (Radio), 
Reduction, Propagation, Numerical methods and 
procedures, “Radio transmitters, Radiofrequency 
power, *Ionospheric propagation *Voice 
communication systems, Statistical analysis, 
Radio interference, Indexes, Radio receivers, 
Radio ranges, Mathematical prediction, 


A method is described for obtaining a factor of 
merit for an airborne HF transmitting system, 
taking into account the transmitter power and 
the variations in antenna gain with respect to 
azimuth, elevation, and frequency, in cases 
where the principal mode of propagation is the 
ene involving reflections from the F-layer of 
the fonesphere, A set of special numerical 
tables is employed, based on calculations of 
elevation angle, optimum frequency, propagation 
less, and receiver-site noise for more then 
50,000 postulated communication events having 
various path lengths, directions, locations, 

and times ef occurrence, For a given value of 
transmitter power and a given antenna~gain 
pattern, the tables indicate the number of 
successful communication events expected for each 
of many combinations of azimuth, elevation, and 
frequency, The factor of merit is defined as the 
ratio of the tetal number of successful events to 
the total number of events postulated, (Author) 


AD-257 193 
(7 June 61) 


Div. 5 
OTS price $1.10 


Army Arctic Test Board, Seattle, Washington. 

SERVICE TEST OF AN/URC~10 PERSONAL RESCUE .RADIO. 

9 May 61, 9p. incl, illus, (Proj. ne. ATB 4-141) 
Unclassified report 


DESCRIPTORS: Radio equipment, Arctic regions, 
Tests, Reliability, Very high frequency, 
*Subminiature electronic equipment, 
"Transmitter receivers, "Voice communication 


systems, “Radio communication systems, Test 
methods, Radio ranges, Rescuesy "Distress 
signals, Maintenance, Military personnel, 
Reliability. 


Efforts were made to determine the suitability of 
the AN/URC-10 Personal Rescue Radice fer Army use 
under arctic winter conditions, The AN/URC-10 
personal rescue radio is a subminiaturized, con- 
pletely transistorized UHF radio set. It cen- 
sists of a crysteal—-controlled receiver-trans~ 
mitter, a 16-v dry battery, and a power cable 
assembly. The unit operates in the 240-260 mc 
frequency band. Line of sight tone transmission 
and voice communication ranges for this equipment 
are approximately 30 maut mi. After review of 
test results, it was concluded that the AN/URC~-10 
is suitable for Army use under arctic winter 
conditions, (Author) 


15 


DETECTION- Division 6 


AD-257 313 Div. $5, 8 
(9 June 61) OTS price $4.60 


Rome Air Development Center, Griffiss Air Force 
Base, N. Y. 
EXPERIMENTAL SIMULATION OF RAYLEIGH FADING, 

by Edward E. Cossette and Alfred S,. Kobos, 
Apr 61, 39p. incl, illus, tables, 28 refs 

Rept. no, RADC TN 61-23) 

Proj. 4519) 

Unclassified report 


DESCRIPTORS: *Radio communication systems, 
Atmosphere, Scattering, Radio waves, *Radio 
signals, *Attenuation, Noise generators, 
Electronic circuits, *Statistical functions, 
Functional analysis, Mathematical analysis, 
Communications theory, 


Research was performed to combine two Rayleigh 
distribution functions to represent signal 
amplitude in tropospheric scatter communication. 
Addition of several signals is considered and 
expressions are given for the calculation of the 
time statistics of the summed signal. Circuitry 
by which data were taken is described. Graphs 

of distributions for combined signals with 
different median levels are shown, Data are 
presented for the durations of fades and the 
general shape for the density function represent- 
ing the level crossings is discussed. The results 
of the experimental data are useful in predicting 
the expected performance of the types of com- 
biners where two input signals are added since 
the distribution function of the combiner output 
can be obtained if the distribution of each 

input is known, (Author) 


AD-257 420 Div. 5, 30 
(12 June 61) OTS price $11.00 


Advanced Electronics Center, General Electric 
Co., Ithaca, N. Y. 
CODING AND DECODING OPERATIONS RESEARCH. 
a2, 
by M. Mitchell, C. Burton and otners. Final 
rept., vol. 2. 14 Jan 61. iv. incl. illus. 
tables, 67 refs. 

Contract AF 19(604)6183) 
AFCRL~8, vol. 2) 


VOLUME 


Unclassified report 


DESCRIPTORS: *Coding, 
Data processing systems, Matrix algebra, 
Errors, Data transmission systems, 
Sequences. 


Operations research, 


Contents: 

Part 3: Cascade. Decoding Pulses and Error-Cor- 
recting Logic 

Part 4: Analog Decoding of Certain Cyclic Error- 
Connecting Codes 

Part 5: Application of Error-Correction Coding 
for Toleration of Pulse Interference 

Part 6: Survey. of Decoding Techniques for Error- 
Correcting Coding 


6. DETECTION 


AD-256 937 Div. 6, 25 
(5 June 61) OTS price $2.60 


Frankford Arsenal, Philadelphia, Pa. 
A METHOD OF DESIGN FOR A PRISM-ERECTING TELE- 








Division 6-DETECTION 


SCOPIC SYSTEM, 
by W. J. Growney and Wright H. Scidmore. Apr 61, 
19p. incl. illus. tables (Memo. rept. no. 
M61-24-1) 
(Proj. 5W13-07-010) 

Unclassified report 


DESCRIPTORS: *Telescopes, Optical systems, 
“Telescope lenses, *Prisms (Optics), Light, 
Design, Lenses. 


A method of covering the design of an optical 
system for a prism-erecting telescopic system 

of 7X, having a field of view of 8 degrees and 

an exist pupil diameter of 5mm, is presented. 
Throughout the design, utilization is made of a 
Royal McBee, LGP-30 computer suitably programmed 
for computation of the third order aberrations 
and the tracing of selected trigonometric rays. 
The design approach starts with an initial set 

of data, based on past experience, bends the two 
air spaces of the Erfle eyepiece to effect a de- 
sired correction for astigmatism and, finally, 
bends and corrects the objective lens in order to 
compensate for the chromatic, spherical, and coma 
aberrations of the prism eyepiece combination. 
(Author) 


AD=256 940° Div 3 
(5 June 61) OTS price a% 60 


Advanced Electronics Center, General Electric 
Co., Ithaca, N. Y. 
PRIVATE EYE. SMALL APERTURE FILTER-WHEEL LOPAIR 
SYSTEM. 
Final rept. 1961, 24p. incl. illus. 
(Comtract DA 18-108-405—cm1-953) 

Dnaclassified report 


DESCRIPTORS: “Infrared radiation, *Chemical 
warfare agents, “Detection, Sensitivity, 
Infrared filters, Rotating structures, Tests, 
Atmosphere, *Infrared detectors, Trigger 
circuits, *Subminiature electronic equipment, 
Thermistors, Electronic circuits, Design, 
*Toxic agent alarms. 


Research is presented to demonstrate that a 
passive LOPAIR instrument can be constructed 
small enough to be easily handled by one man and 
still provide adequate sensitivity. A 2.5 in. 
aperture was chosen for the Private Eye systen. 
Adequate sensitivity can be maintained by trading 
aperture for f number when the optical field 

of view is filled with the CW agent. Another 
purpose of the development effort was to evaluate 
the relative merits of a rotating filter wheel 

as a means of separating the analytical and 
reference wavelengths. The IR filters used in 

the filter wheel consist of common, inexpensive 
materials (Kel-F and tale-impregnated poly- 
ethylene). The rotating filter-wheel technique 
was proved satisfactory and considerably cheaper 
and simpler than a dual<channel radiometer or a 
system using reflecting filters. (Author) 


AD=-256 959 Div 
(5 June 61) OTS price an 60 


Stanford Research Inst,, Menlo Park, Calif. 
POSITION-LOCATION NETWORK STUDY, 
by J. H. Priedigkeit and E, A, Elpel. Quarterly 
progress rept, no, 2, 1 Oct-31 Dec 60, Jan 61, 
lv. incl, illus, 
(Contract DA 36-039—sc-84966, Proj, 3E44-02- 
001-02) 

Unclassified report 
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DESCRIPTORS: *Position finding, 
finding, Radio equipment, High frequency, 
Servo systems, Automatic, Radio receivers, 
Electrical networks, Crystal oscillators, 
Teletype equipment, Data transmission systems, 
Tuned circuits, Design, 


“Direction 


Four task areas have been established on a 
program whose objective is to lay a foundation 
for the development of an automated tactical 
pa cee eat system, These task areas 
ares (1) investigation of remote tuning of a 
network of radio receivers by means of a standard 
60-word=per—minute teletype circuit, (2) in- 
vestigation of semi~automatic bearing read-out, 
evaluation, and transmission, (3) investigation 
of field-data evaluation and processing tech- 
niques, and (4) over-all systems study and plan- 
ning, The major effort was devoted to the de~ 
sign and construction of equipments to auto- 
matically encode receiver tuning instructions 
for teletype transmission, and to automatically 
decode and servo-tune the slave receivers of 

the direction-finding network, The investigation 
of semi-automatic bearing read-out, and the 
evaluation of field data have been started, and 
a tentative solution to these problems has been 
formulated, (Author) 


AD=257 085 Div. 6 
(6 June 61) OTS price $4.60 


Antenna Lab., Ohio State U, Research Foundation, 
Columbus, 
STUDY OF UNIQUE DETECTION TECHNIQUES, 
by James 0. Burgess and William S, C, Chang, 
Final engineering rept,, vol, 1. 1 Dec 59- 
30 Nov 60, 1 Dec 60,39p. incl, illus, 50 refs. 
te no. 1040-1) 
Contract AF 33(616)6849) 

Unclassified report 


DESCRIPTORS: Detection, *Detectors, 
Electromagnetic waves, “Acoustic detectors, 
Particles, Vapors, Chemical warfare, Optical 
equipment, Biological warfare, Microwave 
equipment, “Crystal detectors, Microwaves, 
Physiology, Superregeneration, Sensitivity, 
Quantum mechanics, Piezoelectric effect, 
“Thermal radiation, Microwave spectroscopy, 
*Infrared detectors, Radar equipment, Aerial 
reconnaissance, Nuclear explosions, 


Research is concerned with new detectors or de~ 
tection techniques for surveillance applications. 
Detectors of action at a distance phenomena are 
considered with special attention given to bio- 
logic detectors, Emphasis is on sensitivity and 
representative detectors are compared in terms of 
quantum efficiency, Two experimental detectors 
are described amd other detection schemes are 
suggested, Superregeneration is extended to the 
D.C, care where it is compared with the behavior 
of nerve membrane, It is concluded that detec- 
tors based on quantum mechanical principles offer 
the ultimate in sensitivity and frequency range 
while detectors based on neurophysiological 
schemes offer the ultimate in small size and high 
gain, (Author) 


AD-257 164 Div. 
(2 June 61) OTS Tits, A 60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 

ELEMENTS OF AUTOMATIC TRACKING EQUIPMENT OF THE 
SOLAR THERMOPOWER STATION (STS) (Elementy Avtoma- 
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by Ya. T. Shermazanyan and R. R, Aparisi. 

18 Jan 61, 16p. incl. illus. (Trans. no, MCL-780 

from Izvestiya Aka emii Nauk Armyanskoy SSR, 

Seriya Tekhnicheskikh Nauk 13:57-70, 1960) 
Unclassified report 


DESCRIPTORS: Tracking, 
*Sun, *Optical tracking, 
*Reflectors, Phototubes, 
Solar energy, Mirrors, 
Focusing, *Astronomy, 


Automatic, Design, 
Photoelectric cells, 
Optical equipment, 

Resistors, USSR, 

Cadmiun, 


The design is presented of an automatic tracking 
Solar Thermopower Station (STS). The STS con- 
sists basically of mirror reflectors mounted on 
a guide trolley. Three automatically controlled 
movements are utilized: (1) horizontal-azimuthal 
travel of the trolley over rails, (2) zenithal 
rotation of the reflectors about the horizontal 
axis, and (3)eazimuthal rotation of the support- 
ing plate around the verticle axis. Greater 
accuracy is obtained in the automatic tracking 
of the sun by the STS equipment because the 
controllable optical systems of the individual 
reflectors belong to long-focus systems, 


Div. 6, 
OTS price $5. 60 


AD-257 170 
(5 June 61) 


ITT Federal Labs., San Fernando, Calif. 

RESEARCH ON THE DETECTION OF INFRARED EMISSION 
FROM SATELLITE VEHICLES, 

by F. F. Hall, Jr., C. V. Stanley and T. P, Dixon, 
Dec. 1960, 1v. incl. oi ae tables, 42 refs. 
(Scientific rept. no. 
(Contract AF 19(604)- 4971) 
(AFCRL-215) Unclassified report 
DESCRIPTORS: 
radiation, 
radiation, 


*Satellite vehicles, 
Thermionic emission, *Infrared 
Detection, Radiometers, *Infrared 
detectors, Infrared scanning, Recording 
devices, Orbital flight paths, *Infrared 
optical systems, Measurement, Mathematical 
prediction, Design, Tests, Infrared 
telescopes, Infrared tracking, Meteorology. 


Thermal 


A 20 inch aperture infrared radiometer designed 
to detect infrared emission from satellite ve- 
hicles is described. The radiometer may be 
equipped with either cooled lead sulfide or cool- 
ed indium antimonide detectors. Radiation modu- 
lation is accomplished by space filter type chop- 
per discs enabling angular resolution of 1167 
waves per radian to aid in background suppres- 
sion. A nodding Newtonian folding mirror pro- 
vides for scanning the 1/4 x 1/4 degree instan- 
taneous field over + or - 2.5 degrees in the 
search-acquisition mode of operation. A memory 
oscilloscope is used to correlate low level sig- 
nals by their ordered appearance in repeated line 
scans. Infrared irradiance measurements from or- 
biting satellites are presented. It is shown 
that other satellites must have been significant- 
ly cooler than 500 degree Kelvin to escape detec- 
tion due to their passive radiation only. Tech- 
niques are described for predicting satellite or- 
bits and optimizing search scan procedures. In- 
frared background measurements for daytime, twi- 


light, and night sky conditions are presented. 
(Author) 
AD-257 171 Diy. 6, 12 


(6 June 61) OTS price $8.10 


Philco Corp., Palo Alto, Calif. 
POLYSTATION DOPPLER SYSTEM, 


DETECTION-Division 6 


by P. L, Besag. 4 May 60. 1v. imcl, illus. (Rept. 
no. WDL-TR12783 BRL DOPLOC Satellite Fence 

Series rept. no. 11) 

(Contract DA 04-200-509-ORD-1002, Proj. TB3- 


0538) 

(ARPA Order no, 8-58) Unclassified report 
DESCRIPTORS: *Position finding, Doppler 
systems, *Doppler tracking, *Satellite 
vehicles, Mathematical analysis, Errors, 
*Orbital flight paths, Detection, Data 
processing systems, *Doppler radar, 
Velocity, Equations, Design. 


The polystation doppler system has the ability 
to acquire and track a moving vehicle. The 
system refers to an acquisition and tracking 
system of more than one station which gathers 
only information regarding diminution or aug- 
mentation of received cycles due to motion of 
the vehicle relative to the station complex. 
The region of coverage is 800 miles long and 
1000 miles high, and is limited laterally by 
the sides of a wedge-shaped beam. The error 
study which was performed for circular orbits, 
resulted in data which is presented in the form 
of graphs, some as curves and some as straight- 
line graphs. To permit selection of optimum 
beamwidth, errors were studied for values from 
8 to 30 degrees. In order to aid in evaluating 
a system after the beamwidth has been decided 
upon, graphs of error propagation factors were 
plotted holding beamwidth constant. 


AD-257 178 Div. 6, 2, 20 
(6 June 61) OTS price $1.60 


Massachusetts Inst. of Tech., Cambridge. 
APPLICATION OF WEATHER RADAR TO FALLOUT PREDIC- 
TION, 
by Pauline M, Austin. Quarterly technical rept. 
no. 12, 1 Dec’ 60-28 Feb 61. 15 Mar 61. 10p. 
incl. illus. 
(Contract DA 36-039-sc~-75030, Proj. 3A99-07-001- 
01-03 

Unclassified report 


DESCRIPTORS: *Meteorological radar, 
*Radioactive fall-out, Atomic bomb explosions, 
Storms, “Meteorological data, Meteorology, 
Precipitation, 


Investigation concerns the application of radar 
to the prediction of radioactive rainout re~- 
sulting from a nuclear detonation, It is recog- 
nized that precipitation particles scavenge 
radioactive dust in the atmosphere so that fall- 
out patterns are altered by the occurrence of 
rain and snowstorms. Since the precipitation 
exhibits significant small-scale variability 

the rainout amounts at any particular points 

may differ considerably from the average value 
for the general area. Rainout computations for 
a 10 KT detonation in a selected wind field are 
nearly complete. Some of the results are 
summarized, (Author) 


AD-257 491 Div, 6, 26 
(12 June 61) OTS price $1.60 


Servo Corp. of America, Hicksville, N. Y. 
INDUSTRIAL PREPAREDNESS MEASURE FOR THERMISTOR 
BOLOMETER INFRARED DETECTORS, 
by Irving Meltzer. Quarterly progress rept. no. 
7, 27 Dec 60-26 Mar 61, & May 61, 14p. incl. 
illus. (Rept. no. SCA 10300-RQ-7) 
(Contract DA 36-039-sc-81288) 

Unclassified report 








Division 7 - ELECTRICAL EQUIPMENT 


DESCRIPTORS: *Infrared detectors, Production, 
*Bolometers, Thermistors, *Manufacturing 
methods, Infrared equipment, Quality control, 
Tests, 


Plans were continued on a mass production facil- 
ity capable of producing a representative variety 
of qualified thermistor bolometers, The follow- 
ing parts were manufactured: (a) flakes for all 
eight series, (b) Heat sinks for all eight se- 
ries, (c) germanium windows and lenses, and (d) 
housings for the bolometers, The connector pin 
length was modified, The procedure for assem- 
bling the flake and heat sink into the housing 
was also modified, Resistance and peak voltage 
data were recorded and are presented in the form 
of graphs. (Author) 


AD-257 522 Div. 6, 12 
(12 June 61) OTS price $10.10 


Melpar, Inc., Watertown, Mass. 

UNCLASSIFIED EXTRACTS FROM ARPA SEMIANNUAL 
TECHNICAL NOTE APPLICATION OF RECOGNITION THEORY 
TO DETECTION, DISCRIMINATION, AND DECISION. 
Rept. for 1 Oct 59-30 June 60. 30 June 60, 1v. 
incl. illus. 115 refs. 

(Contract AF 30(602)2112, Proj. 4983) 

(ARPA order no. 73-59) Unclassified report 


DESCRIPTORS: *Guided missiles, Surface to 
surface, *Detection, *Target recognition, 
Identification, Infrared decoys, Aerial 
targets, Mathematical analysis, Data process- 
ing systems, Matrix algebra, *Antiaircraft 
defense systems, Learning, Reliability, 
Theory, Partial differential equations, Data 
storage systems. 


The application of pattern recognition to missile 
detection and decoy discrimination was investi- 
gated. As a result of these investigations, a 
mathematical theory was developed to achieve the 
optimum combination of measurable or computable 
target properties to achieve the separation of 
target types, based on their observable proper- 
ties. The input to the theory is the set of 
discrimination techniques and useful target- 
signature parameters. The theory operates on 
these inputs to determine their optimum method 
of combination and thus determine what the 
essential properties of targets are that allow 
their recognition. An important attribute of the 
theory is that it does not become obsolete as 
new techniques are developed and break-throughs 
are achieved in methods of distinguishing one 
type of target or threat from another. The 
achievement of the present theory is that it 
states how techniques developed by others are to 
be combined. (Author) 


AD=-257 536 oie... 4. § 
(13 June 61) OTS price $2.60 


Electrical Engineering Research Lab., U, of 
Illinois, Urbana, 
STUDIES AND INVESTIGATIONS LEADING TO THE DESIGN 
OF A RADIO DIRECTION FINDER SYSTEM FOR THE MF~-HF- 
VHF RANGE, 
by A. D, Bailey, J, D, Dyson and E, C, Hayden, 
Quarterly progress rept, no. 7, 1 Jan-31 Mar 61, 
30 Apr 61, 22p. incl, illus. table. 
(Contract DA 36-039=sc-84525) 

Unclassified report 
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DESCRIPTORS: *Direction finding, *Radio 
equipment, Medium frequency, High frequency, 
Very high frequency, Propagation, Bearing 
finding, Data processing systems, Antennas, 
Doppler systems, Interferometers, Display 
systems, Conical antennas, Helical antennas, 
Analog computers, Calibration, Radio waves, 
Design, Loop antennas, 


Investigations continued on the design of a radio 
direction finding (RDF) system for the MF-HF-VHF 
range. The full instrumentation for an experi- 
mental MF/HF phase comparison RDF system Was de- 
cided upon, Study of an antenna for the UHF 
phase comparison system was continued. The wave- 
antenna RDF system was moved into the field for 
evaluation, Experimental investigations of auto- 
matic bearing data readout systems using phase- 
lock and panoramic techniques were continued, 
(Author). 


AD-257 597 Div. 6 
(13 June 61) OTS price $5.60 


Director of Defense Research and Engineering, 
Washington, D, C, 
STANDARD PROCEDURE FOR TESTING INFRARED DETECTORS 
AND FOR DESCRIBING THEIR PERFORMANCE, 
by R, Clark Jones, Deryck Goodwin, and George 
Pullan. 12 Sep 60, 45p. incl. illus. 

Unclassified report 


DESCRIPTORS: *Infrared detectors, infrared 
equipment, Infrared radiation, Test methods, 
Measurement, Test equipment, *Test sets, 
Standards, Specifications, Effectiveness, 
Detectors, Reports, 


A working panel composed of representatives from 
the United States, the United Kingdom, and Canada 
was established to prepare a joint standard on 
infrared detector measurements, This standard 
recommends the kind of tests to be made on infra- 
red detectors and the manner of presenting the 
test results, with the following 2 major aims; 
(1) the method of presentation shall be such that 
reports of any testing laboratory will be imme- 
diately intelligible to infrared workers in all 

3 countries, and (2) the test results shall have 
maximum utility for the users of detectors. 

This standard is intended primarily to include 
all common types of visible and infrared detec- 
tors that provide a useful measure of the total 
radiation incident on the responsive area. The 
intent of this standard is that enough measure~ 
ments will be made and sufficient data will be 
presented to permit a user to estimate the per- 
formance of a detector in a particular 
application. (Author) 
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(6 June 61) OTS price $13.10 


Electro-Optical Systems, Inc., Pasadena, Calif, 

ENERGY CONVERSION SYSTEMS REFERENCE HANDBOOK, 

VOLUME XI, RADIOISOTOPE SYSTEM DESIGN, 

Sep 60, 1v. incl, illus, tables, 147 refs. (EOS 

rept. no, 390=-Final, Vol. 11) 

(Contract AF 33(616)6791, Proj. 4769) 

(WADD TR 60-699, Vol. 11) 
Unclassified report 
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DESCRIPTORS: *Power supplies, 
power plants, *Spaceships, 
Radioactice isotopes, 
exchangers, 


*Nuclear 

*Space probes, 
Generators, Heat 
Thermocouples, Thermoelectricity, 
Sources, Isotope availability, *Satellite 
vehicles, Auxiliary power plants, Electro- 
mechanical converters, *Radiation hazards, 
Solar energy, Electricity, Solar cells, 
Reliability, Fuels, Processing, Energy, 

Heat transfer, Design, Handbooks, 


The Martin Company in Baltimore, has been en=- 
gaged in extensive research and development work 
on isotopic-powered generators. A description 
is presented of their work in basic technology, 
radiation safety, and specific equipment de- 
sign. Basic work includes methods of prepara- 
tion and containment of fuels, energy conversion 
systems, and generator design principles, Pre=- 
vailing concern over radiological hazard is 
answered by discussion of each possible hazard 
situation from ground handling to various ve- 
hicle missions, including aborts, Five practical 
generator designs are presented including SNAP 
IA, a 125—watt, one-year generator using Cerium- 
144, and the Polonium—fueled SNAP III,. both of 
which have progressed to the advanced hardware 
stage. A comparison of nuclear- and solar- 
powered generators indicates some advantage for 
the nuclear device for requirements of less than 
1 kwe when the mission involves long periods of 
flight away from the sun, (Author) 


AD-256 939 Div. 7, 4 
(5 June 61) OTS price $6.60 


General Electric Co., West Lynn, Mass. 

RESEARCH ON LOW TEMPERATURE FUEL CELL SYSTEMS. 

Progress rept. no. 14, 15 Oct-15 Dee 60. 

15 Dec 60, O7p. incl. illus. tables, 19 refs. 

(Contract DA 44-009-eng=3771) 
. Unclassified report 


DESCRIPTORS: *Fuel cells, 
research, Power supplies, 
*Electrodes, Catalysts, Catalysis, *Oxygen 
electrodes, Porous materials, Plastics, 
Polymers, Fluorides, Ethylenes, Design, 
Ion exchange, Carbon, Platinum, Reaction 
kinetics, Powder metals, Hydrocarbons, 
Liquids, Test equipment, Instrumentation, 
Microanalysis, Gases. 


Low temperature 
Electrochemistry, 


FUEL ELECTRODE STUDIES: The effect of varying 
the Pt black upon the performance of porous 
pasted catalyst screen electrodes was evaluated. 
Polarization curves of cells containing Engelhard 
Pt black electrodes and operating on H and ethyl- 
ene indicated that some improvement was achieved 
with both these fuel gases. Variations in the 
performance of different Pt blacks were also 
observed with the conducting porous Teflon elec- 
trodes, especially with 0, both in acidic and 
alkaline cells. Metal powders were evaluated 

in the pasted catalyst screen electrode structure 
for their ability to promote oxidation. Examina- 
tion of C=base electrodes continuéd using the 
conducting porous Teflon structures. A micro gas 
System was constructed for the measurement of 

gas consumption by fuel cells under load. OXYGEN 
ELECTRODE: Research of the kinetics of the 0 
electrode in acidic and alkaline media continued 
using porous platinized, semi—hydrophobic carbons 
and/or Pt as the electrode materials. Open cir- 
cuit voltages of 1.20 + or = 0.03 v for the 0 
electrode were reproduced in 25% KOH solutions 
and platinized C or Pt electrodes. 


AD-256 961 Div. 7, 20, 25 
(6 June 61) OTS price $2.60 


Aerospace Corp., Los Angeles, Calif. 
HIGH CURRENT STEP GENERATOR, 
by Erich S, Weibel. 14 Mar 61, 18p. incl. illus. 
(Rept, no, TDR-594—(1208-01) -TR=1 
(Contract AF 04(647)594) 
Unclassified report 

DESCRIPTORS: *Generators, *Thermonuclear 
experiments, Thermonuclear reactions, 
Circuits, Mathematical analysis, Design, 
Electrical networks, Time switches, 
*Switching circuits, *Pulse generators. 


A new circuit is described for the generation of 
current step functions of long duration, having 
a short risetime and yielding a large steady 
current, A typical set of values is: duration 
200 microsecond, risetime ,6 microsecond, peak 
current 20 kiloamps, ripple 10%, The risetime 
can be decreased at the expense of the current 
or, to some extent, at the cost of increased 
ripple. The duration or decay time is indepen- 
dent of the other parameters, (Author) 


AD=256 962 ST aa Pee: 
(6 June 61) OTS price $1.60 


Aerospace Corp., El Segundo, Calif. 
A HIGH CURRENT STEP GENERATOR, 
by Erich S. Weibel and Ieuan R. Jones. 5 Apr 61. 
Jip. incl. illus. table. (Rept. no. TDR-594= 
(1208-01) TR=2) 
(Contract AF 04( 647) 594) 

Unclassified report 


DESCRIPTORS: *Generators, 
*Switching circuits, 
Switches, Design, 


*Pulse generators, 
Time switches, Circuits, 
Mathematical analysis. 


A new circuit is described for the generation of 
current step functions of long duration, having 
a short rise time and yielding a large steady 
current. The following set of values has been 
achieved: rise time, 1 microsecond; duration, 
320 microsecond; current, 5 kiloamp. (Author) 


AD=256 966 Div. 7 
(5 June 61) OTS price $1.60 


Army Arctic Test Board, Fort Greely, Alaska. 
SERVICE TEST OF 30=INCH GENERAL PURPOSE 
SEARCHLIGHT AND GENERATOR FOR 30=-INCH GENERAL 
PURPOSE SEARCHLIGHT. 
7 Apr 61. 8p. illus. 
(Proj. NR ATB 1-101) 

Unclassified report 


DESCRIPTORS: *Searchlights, Artillery, 
*Searchlight generators, Tests, Arctic 
regions. 


An Arctic service test of 30-inch general purpose 
searchlight and generator for 30-inch general 
purpose searchlight was made to determine their 
suitability for artillery use under arctic winter 
conditions. It is concluded that: (a) Suffi- 
cient testing was not conducted to determine 
their suitability for artillery use under Arctic 
winter conditions; and (b) The discrepancies, 
and as many of the shortcomings as practicable 
should be corrected. When the discrepancies and 
shortcomings have been accomplished, a modified 
30-inch general purpose searchlight and generator 
for 30-inch searchlight be provided this Board 
for test. (Author) 


19 








Division 7 - ELECTRICAL EQUIPMENT 


AD=-256 973 Div. 7, 6 25., 26 
(6 June 61) OTS price $6.00 


Electro-Optical Systems, Inc., Pasadena, Calif. 
ENERGY CONVERSION SYSTEMS REFERENCE HANDBOOK. 
VOLUME II, SOLAR-THERMAL ENERGY SOURCES, 

by D. H, McClelland and C. W. Stephens. Sep 60, 
1¥. incl. illus. tables, 32 refs. (EOS rept. no. 
390-Final - vol. 2) 

(Contract AF 33(616)6791, Proj. 4769) 

(WADD TR 60-699, vol. 2) Unclassified report 


DESCRIPTORS: *Solar energy, 
*Power supplies, 


*Handbooks, 
Collecting methods, 
“Mirrors, Reflectors, Curved mirrors, 
Materials, Coatings, Space flight, 
environmental conditions, Spaceships, 
Satellite vehicles, Optical equipment, 
Configuration, Absorption, Thermochemistry, 
Optical materials, Storage, Processing. 


Heat, 

Design, 
Tests, 

Space 
Lenses, 


Basic problems in the development of lightweight, 
high efficiency, solar concentrating mirrors for 
space power systems are discussed.‘Various con- 
centrator and absorber configurations are com- 
pared both on the basis of idealized performance 
and in regard to performance degradation due to 
geometric errors. Concentrator structural design 
classifications are presented and are related to 
fabrication techniques, materials, and reflective 
surfacing methods. Orientation requirements and 
the effects of the space environment are con- 
sidered. Tests are presented for determining col- 
lector performance and for evaluating mirror sur- 
face quality. (Author) 


AD-257 067 Div. Nerte: & 
(7 June 61) OTS price $1.1 


Aeronautical Electronic and Electrical Lab., 
Naval Air Development Center, Johnsville, Pa. 
EVALUATION OF FLAT ELECTRIC CABLE FOR INTER- 
CONNECTING SYSTEM COMPONENTS IN AIRCRAFT. 
Progress rept. 22 May 61, 3p. (Rept. no. 
EL~L6139) 


NADC- 
Unclassified report 


DESCRIPTORS: *Electric cables, 
Coaxial cables, Electric wire, 
equipment, Electric connectors, 


Aircraft, 
Electronic 
Aircraft 


equipment, Military requirements, Electronic 
systems, Standardization. 
AD=-257 112 Div. 7 


(5 June 61) OTS price $1.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
ON THE DEVELOPMENT OF ELECTROSTATIC HIGH-VOLTAGE 
GENERATORS FOR MEDIUM VOLTAGES (20-100 KV) (Zur 
Entwicklung Von Elektrostatischen Hochspannung 
a Fuer Mittlers Spannungen (20 - 100 
kV)), 
by F. Eckhart, Jan 61, 15p. incl, illus. (Trans. 
no. MCL-182 from Experimentelle Technik Der 
Physik 3349-57, 1955) 

Unclassified report 


DESCRIPTORS: Germany, Technological intelli- 
gence, Electrostatic generators, *Generators, 
Direct current, Design, Metal plates, Resis-— 

tors, Armatures, “Electric power production, 

Power supplies, 


The mode of operation, construction and charac- 
teristics of electrostatic high-voltage genera- 
tors for voltages of from 20 - 50 kv are de- 
scribed. The advantages in comparison to the 
known machines consist in the fact that they are 
constructed circuit-symmetrically (rotor with 


three parts) and that the exciter plates are 
mounted over high-resistance resistors, The 
weight of a generator of this type for 25 kv is 
about 170 g, not including the drive mechanism, 
The no-load voltage and the performance of the 
motors are improved considerably by compressed 
air. By means of suitable stabilization of the 
voltage this generator could be used where high 
dc voltages are required at low output. (Author) 


AD-257 134 Div. 7, 17, 26 
(5 June 61) OTS price $7.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
ELECTRICAL CONTACTS (SELECTED ARTICLES). 
2 Nov 60, 71p. incl. illus, tables (Trans. no. 
MCL-480 from Elektricheskiye Kontakty, pp. 79- 
953 255-296, 1958) 

Unclassified report 


DESCRIPTORS: *Sliding contacts, Electric 
connectors, *Electrical equipment, USSR, 
Technological intelligence, Welding, 

Metals, Electric switches, Electric relays, 
Materials, Alloys, Welded joints. 


Contents: 

The role of an electrical contact in the process 
of forming a welded joint 

Alloys of noble metals for electrical contacts 
carrying very low currents and voltages 

Alloys for electrical contacts with low contact 
resistance 

The use of new materials for sliding contacts 
operating in self=-synchronizing synchronous 
transmission systems 

Survey of experiments and research on contact 
materials made of precious metals 

The state of production and normalization of 
contacts and contact materials made of pre- 
cious metals 


AD-257 161 
(2 June 61) 


Div. 7 
OTS price $1.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
A NEW DESIGN FOR SMALL ELECTRIC MOTORS (Eine Neue 
Konstruktion Fur Kleinmotoren) 
by H. Juan, Oct 60, 12p. incl, illus. table 
(Trans. no. MCL-680 from Bulletin des Schweizeri- 
schen Elektrotechnischer Verein 48:905-909, 
Oct 57) 

Unclassified report 


DESCRIPTORS: 
Design, 
motors. 


*Electric motors, 


Switzerland, 
Manufacturing methods, 


*Induction 


A new principle is described for building elec- 
tric motors, developed in Switzerland, The fab- 
rication methods, made possible by the new prin- 
ciple and the possible uses of the motors are 
discussed, The characteristics of the new design 
were investigated and a comparison was made with 
the usual type of electric motor. (Author) 


AD-257 167 Div. 7 
(2 June 61) OTS price $1.60 


Aerospace Technical Intelligence Center, 
Patterson Air Force Base, Ohio, 
CONSTRUCTIONAL AND TECHNOLOGICAL PROBLEMS IN THE 
MANUFACTURE OF MICRO=TURBO GENERATORS FOR 
DYNAMIC THREE=PHASE MAINS, 
by H. Rachel, 25 Jan 61, 13p. incl. illus. 
no, MCL=791 from Elektrie 13:346-349, 1959) 
Unclassified report 


Wright- 


(Trans. 


DESCRIPTORS: 
*Generators, 
East Germany. 


Miniature electrical equipment, 
Design, Electrical equipment, 


The design problems associated with the develop- 
ment of a small-scale, 5 kw, 3 phase, 231/400-v 
turbogenerator are discussed, The turbogenera- 
tor was estimated to be about 11 times more 
expensive than a synchronous generator of com- 
parable output. Optimum use of materials could 
not he effected because of the requirements for 
the no-load short-circuit ratio, the no-load time 
constant of the exciter winding and the moment 
of inertia, as well as the armature resistance, 
The armature was given a 2-layer complete-gap 
winding with strong cords and a special material 
was used for the impedance coils in front of 

the armature winding to compensate for the stray 
voltage (11 to 12%) of the machine, The exciter 
winding was not equally divided in the slots 
milled in the Armco iron inductor, The large 
no-load losses of the machine and the difficul- 
ties in reproducing the damping circuit prevented 
achievement of the characteristics specified 

for the proposed application, 


AD-257 183 Sig. 7,30 
(5 June 61) OTS price $2.60 


Lincoln Lab., Mass. Inst. of Tech,, Lexington. 
CRYOSAR MEMORY DESIGN, 
by R. C. Johnston. 19 May 61, 26p. incl. illus. 
table (Rept. no. 536-0044) 
(Contract AF 19(604)7400) 

Unclassified report 


DESCRIPTORS: Computers, *Memory devices, 
Electric fields, Impurities, Ionization, 
Germanium, *Electrical equipment, Design. 


The compensated cryosar is a negative-resistance 
two-terminal device utilizing a bulk effect in 
germanium at liquid helium temperatures. Its use 
in a computer memory is foreseen because of its 
bistable nature and its ease of fabrication in 
large arrays. However, careful consideration of 
device and circuit parameters is necessary if a 
successful large memory is to be achieved. 
(Author) 


AD-257 190 Div. 7 
(5 June 61) OTS price $3.60 


Mallory Battery Co., North Tarrytown, N. Y. 
TESTING AND EVALUATION OF PRIMARY ALKALINE CELLS 
AND BATTERIES, 
by Roger Goodman, Semi-annual rept. no. 1, 
15 Jan-1 Sep 60. 1 Sep 60, 35p. incl. illus, 
tables. 
(Contract DA 36-039-sc~78320) 

Unclassified report 


DESCRIPTORS: *Alkaline cells, *Primary 
batteries, Zinc, Mercury, Storage, Electric 
discharges, Temperature, Test facilities, 
Test methods, Tests, Dry cells, Mercury com- 
pounds, Oxides, Voltage. 


Establishment of test facilities and procedures: 
The test facilities were established to provide 

5 temperatures for storage and 9 temperatures 

for discharge. Multi-point chart recorders were 
installed for load voltage measurement during 
cell discharge. The test discharges were run 
using a uniform test panel for the cells and load 
resistors with voltage cables to the recorders. 
Test and evaluation of type 12R cell: Preliminary 
discharge tests were run to establish load 

values for Initial Discharge, Chart No. 1 of 
SCL-6274. A start on initial discharge data was 
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made, Test and evaluation of type 42R cell: 
Preliminary discharge tests were run to establish 
load values for Initial Discharge, Chart No. 1 

of SCL-6274. A start on initial discharge data 
was made, (Author) 


AD-257 191 ee, 7 
(5 June 61) OTS price $8.10 


Mallory Battery Co., North Tarrytown, N. Y. 
TESTING AND EVALUATION OF PRIMARY ALKALINE CELLS 
AND BATTERIES, 
by Roger Goodman. Semi-annual rept. no. 2, 
1 Sep 60-1 Mar 61. 1 Mar 61. 82p. incl. illus. 
tables. 
(Contract DA 36-039-sc-78320) 
Unclassif: 2d report 

DESCRIPTORS: *Alkaline cells, 
batteries, Zinc, Mercury, Electric 
discharges, Storage, Temperature, 
Mercury compounds, Oxides, Tests, 
Voltage. 


*Primary 


Dry cells, 


Work continued on the program for the initial 
discharge of 12R cells. Monthly emf readings 
were taken on 12R cells stored at 70 F. Over 
8,000 12R cells were distributed among 5 storage 
temperatures from -20 to 160 F to provide up to 
36 mo of storage. Type 12R cells were placed in 
cyclic storage of 0 to 130 F for a 12 mo program. 
Monthly emf readings were taken on 42R cells 
stored at 70 F,‘ Over 2,000 type 42R cells were 
placed in storage for the program for 1000-hr 
discharge rate. These cells for up to 36 mo 

of storage were placed in temperatures of from 
-20 to 160 F, (Author) 


AD=-257 312 Div. 7 
(9 June 61) OTS price $1.60 


Rome Air Development Center, Griffiss Air Force 
Base, N. Y. 

PERFORMANCE OF THE TAP-100 THERMOELECTRIC 
CONVERTER, 

by John E, McCormick. Apr 61, 14p. incl. 

illus. tables (Rept. no, RADC TN 61-26) 

(Proj. 6185) 


Unclassified report 


DESCRIPTORS: *Thermoelectricity, Reliability, 
Fuel consumption, Failure (Mechanics), Tests, 
Insulating materials, *Generators, Design, 
*Electromechanical converters, Heat exchangers, 
Thermocouples, Life expectancy, Electricity. 


Designed and fabrication data are presented on 
the TAP-100 thermoelectric converter. Details 

of performance of the equipment are included. The 
device was operated to failure with the test 
program being divided into three parts as follows: 
(1) a preliminary evaluation during which a 
number of short runs were conducted so that load- 
ing and fuel consumption data could be obtained 
for various hot junction temperature levels, 

(2) a life test of the device, and (3) final 
testing, conducted just prior to disassembly. 
After testing the device was disassembled and the 
failure mechanics analyzed, Results indicated 
failure was caused by a combination of numerous 
internal shorts and severe junction breakdown, 
(Author) 
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(9 June 61) OTS price $14.00 


Radio Corp. of America, Somerville, N. J. 

PRIMARY CELLS UTILIZING ORGANIC COMPOUNDS AS THE 

ACTIVE COMPONENTS, 

by E., F. Uhler, R. J. Ryan and others. Quarterly 

rept. no, 8 (Final) 15 June 58-30 Oct 60, 

1 Nov 60, 1v. incl. illus, tables. 43 refs. 

(Contract DA 36-039-sc-78048, Proj. 3G618-03-001) 
Unclassified report 


DESCRIPTORS: *Primary batteries, 
compounds, Materials, Nitrobenzenes, Magnesium, 
Magnesium compounds, Carbon, Water, Cathodes 
(Electrolytic cell), Hydrazines, Pyridines, 
Nitro radicals, Furan, Heterocyclic compounds, 
Dry cells. 


*Organic 


Attempts were made to develop the best of the 
present laboratory-made cells into practical 
form, suitable for military applications, and to 
exploit the use of untried organic materials for 
the purpose of obtaining maximum usefulness from 
this new class of battery materials. A detailed 
discussion of the performance of the magnesium- 
dinitrobenzene cell and a summary of the capacity, 
sheif-life, delayed action, impedance, and tem- 
perature-dependence data is presented, The roles 
of C and H20 in the m-dinitrobenzene cathode and 
the effect of Mg efficiency upon cell performance 
were studied, Various cell configurations (round 
and flat) were evaluated to provide design 
criteria for optimum cell structures. A magne- 
sium-m—dinitrobenzene dry cell with a capacity 

of 90 whr/lb is described. The theory concerning 
the effect of group type and position in a mole- 
cule and its effect on cathode potential is pre- 
sented for the aromatic nitro and nitroalkane 
compounds and extended to heterocyclic nitro 
compounds and organic anode materials, The more 
important classes of organic anode materials, hy- 
drazine, and organic cathode materials, nitro- 
pyridines and nitrofurans are discussed in 
greater detail, (Author) 


AD-257 342 Div. 7, 4 
(9 June 61) OTS price $4.60 


Radio Corp. of America, Somerville, N. J. 
HIGH CAPACITY MAGNESIUM BATTERIES, 
by G. S. Lozier and R. J. Ryan. Quarterly prog- 


ress rept. no. 2, 1 Sep-30 Nov 60, 30 Nov 60, 
iv. incl. tables, 
ecm DA 36-039-sce-85340, Proj. 36-18-03- 
001 
Unclassified report 
DESCRIPTORS: *Primary batteries, *Power 
supplies, Magnesium electrodes, Magnesium, 
Magnesium compounds, Perchlorates, Copper 


compounds, Oxides, 
trodes, “Dry cells, 
Mercury compounds, 
Electrochemistry, 


Manganese dioxide elec- 
Design, Electrolytes, 
Anodes (Electrolytic cell), 

Heat production. 


The discharge characteristics of the magnesium- 
cupric oxide reserve cell at high discharge 

rates were improved by the use of a Hg2Cr04 
inhibitor. Various grids were also evaluated for 
performance and light-weight cell design. Initial 
characterization of ig /Mg (C104) 2/Hg0 high-rate 
reserve cells similar in design to the CuO sys- 
tem is summarized, Magnesium anode efficiency 
data are presented for commercial and AZ-10 alloy 
over a temperature range of 20 to 70 C, Delayed 
action and impedance data are given for 
Mg/Mg(C104)2/Cu0 cells, Delayed action results 

of Mg/Mg(C104)2/Mn02 AA-size cells with AZ-10 

and AZ-31 anodes is compared to cells with a 
MgBr2 electrolyte. Capacity data are presented 
for magnesium dry cells with a highly reactive 
synthetic MnO02 (Type L). (Author) 


AD=-257 357 
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(12 June 61) 


OTS price $10.50 


Electro-Optical Systems, Inc., Pasadena, Calif. 
ENERGY CONVERSION SYSTEMS REFERENCE HANDBOOK, 
VOLUME I - GENERAL SYSTEM CONSIDERATIONS, 

by W. R. Menetrey and J. H. Fisher. Final rept., 
vol. 1 for Sep 59-Aug 60, Sep 60, 1v. incl. illus. 
tables, 18 refs. (EOS rept. no. 390-Final) 
(Contract AF 33(616)6791, Proj. 4769) 

(WADD TR 60-699, vol. 1) Unclassified report 


DESCRIPTORS: *Power supplies, *Handbooks, 
*Space environmental conditions, Nuclear 
energy, Solar energy, *Space flight, Guided 
missiles, Hypervelocity vehicles, Lunar probes, 
Satellite vehicles, Spaceships, Reliability, 
Meteorites, Fuel cells, Storage batteries, 
Thermoelectricity, Van Allen radiation belt, 
Materials, Analysis, Effectiveness, Design, 
Costs, Cratering, Electromagnetic waves, 
Particles. 


An introduction is presented to subsequent vol- 
umes dealing with specific areas of power system 
technology. General topics useful in evaluating 
and rating power systems are discussed including 
the space environment and its effects; reliabili- 
ty considerations in systems design; figures of 
merit and their use in system evaluation; power 
needs of the future and the importance of develop- 
ing power systems; and an estimate of expected 
system weights. Environmental effects include 
meteoroid bombardment, interplanetary and 

Van Allen corpuscular radiation, electromagnetic 
sOlar radiation, and vacuum, It is shown that the 
effort needed to guarantee high power system 
reliability may be too costly. The relative 
position of nuclear, chemical, and solar power 
systems in a power level-mission duration con- 
tinuum is presented, (Author) 
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Electro-Optical Systems, Inc., Pasadena, Calif. 
ENERGY CONVERSION SYSTEMS REFERENCE HANDBOOK, 
VOLUME VI -— CHEMICAL SYSTEMS, 

by W. R. Menetrey and J. Chrisney. 
iv. incl. illus. tables, 79 refs. 
390-Final) 

(Contract AF 33(616)6791, Proj. 4769) 

(WADD TR 60-699, vol. 6) Unclassified report 


Sep 60, 
(EOS rept no. 


DESCRIPTORS: *Power supplies, 
*Primary batteries, 
Electrochemistry, 

*Combustion, 
turbines, 


*Fuel cells, 

*Storage batteries, 
*Space flight, Theory, 
Electrodes, Generators, Gas 
Storage, Dry cells, Nickel, 
Cadmiun, Silver, Zinc, Mercury, *Heat 
engines, Liquid rocket propellants, 
Hydrazines, Liquefied gases, Hydrogen, 
Oxygen, Thermoelectricity. 


Power systems which use chemical fuel as the 
energy source appear useful in a variety of space 
applications, and offer weight advantages for 
durations below about 100 hours. A discussion is 
presented on primary and secondary batteries, 
primary and regenerative fuel cells, reciprocat- 
ing engines using hydrogen and oxygen bipropel- 
lant, monopropellant and bipropellant turbines 
and cryogenic storage of H and 0. The theoreti- 
cal and practical performance of the converters 
is reviewed, and the weight of various systems is 
predicted. Other factors besides power system 
weight may lead to the selection of a chemical 
system in preference to others. For example, 
liquid H provides an excellent heat sink for 
environmental control. While batteries may be 
approaching the limits of their capability, ma- 


jor advances still will be acqomplished in the 
fuel cell and dynamic engine area. For durations 
of more than several hours primary system weights 


of 1 to 1.5 lb/hp-hr and secondary specific 
weights of up to 100 whr/1lb appear possibl® by 
1970. (Author) 
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Feltman Research Labs., Picatinny Arsenal, 

Dover, N. J. 

GENERATORS WITH STREAMS OF ELECTRIFIED 

PARTICLES, 

by Marcel Pauthenier. Apr 61, 

(Technical note no. FRL TN 41) 
Unclassified report 


13p. inuel: tits. 


Translated from the French by U. S. Joint 


Publication Research Service. 


DESCRIPTORS: *Aerosols, Ionic current, 
Ionization, *Electrostatic generators, 
Generators, Gas ionization, Plasma physics, 
Electrostatics, Particles, Powders, Glass, 
Design, Electrical properties, Pressure. 


Ions, 


If the dusts to be charged in an electric filter 
are drawn out of the apparatus before undergoing 
any noticeable precipitation, the stream of gas 
carries off a substantial current of fixed 
electricity on the charged particles. The laws 
of the charging of particles (here insulating) 
in a mono-ionized field permit the calculation 
of current carried off. The working stream of gas 
is carried off by a blower and circulates in a 
closed circuit. It passes through two insulating 
columns carrying where the dusts leaving the 
ionizer are discharged as they leave the rising 
tube; they return to the blower, completely dis- 
charged by the descending tube, The, first mono- 
polar apparatuses described function under 
atmospheric pressure. Their current is limited 
(for increasing contents of particles) by an 
inverse discharge at the exit of the ionizer 
between the ground and the electrified cloud. 
Thus there is an increase in the internal pres- 
sure of the generator; this is the object of the 
present research. (Author) 
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Transitron Electronic Corp., Wakefield, Mass. 
HIGH EFFICIENCY SILICON SOLAR CELLS, 

by Pierre Lamond and Paul Berman. Semiannual 
summary rept. no. 3, 1 July-31 Dec 60. 30 Dec 60 
3532p. facil. illus. 

(Contract DA 36-039-se-85250, Proj. 3A99-09-001- 
02) 


(ARPA Order no. 80-59) 


Unclassified report 


DESCRIPTORS: *Solar cells, 
ductors, Calibration, 
Electron bombardment, 
fusion, Silicon, 
*Power supplies, 
Reflection. 


Design, Semicon- 
Tests, Effectiveness, 
Radiation damage, Dif- 
Crystals, Coatings, 
Materials, Photosensitivity, 


A summary is presented of the process used at 
Transitron for the p on n solar cells. These 
have been superseded by the more radiation re- 
sistant n on p type cells. Problems in optimizing 
the junction depth of solar cells are discussed. 
The results of diffusion experiments are 
presented. The calibration of solar cell stand- 
ards and artificial light systems for the testing 
of solar cells is discussed. Special attention 
is given to the problems encountered in using a 
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tungsten artificial light source to determine the 
efficiency of solar cells. Experimental results 
are presented which validate the theoretical dis- 
cussion. Results of electron bombardment experi- 
ments on p on n and n on p solar cells are given 
which show the n on p cell structure to be ap- 
proximately five times more resistant to damage 
by 2 Mev and 700 Kev electrons. Electron bom- 
bardment experiments on n on p cells fabricated 
at Transitron are presented which agree with the 
results obtained with the Signal Corps n on p 
cells. The fabrication of Transitron radiation 
resistant n on p solar cells is discussed and 

the process as developed so far is given. 
(Author) 
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Technical Operations, Inc., Burlington, Mass. 
RESEARCH DIRECTED TOWARD THE IMPROVEMENT OF 
THE EFFICIENCY OF SILICON BATTERIES BY 
UTILIZATION OF UNABSORBED PHOTONS. 

1 May 61. 15p. incl. illus. (Rept. no. 
24) 

(Contract AF 19(604)7306) 
(AFCRL-475) 


TO-B61- 


Unclassified report 


DESCRIPTORS: 
*Silicon, 
Adsorption, 


*Solar cells, 
Solar energy, Phosphors, 

Dyes, Coatings, Reflection, 
Photons, Fluorescent dyes, Photographic 
chemicals, Surfaces, Instrumentation, 

Test methods, Effectiveness, Infrared ra- 
diation, Ultraviolet radiation, Sensitivity. 


*Power supplies, 


Attempts were made to increase the power output 
of Si solar cells by sensitizing the cells to 
those regions in which they do not respond, 

(UV and IR) and by increasing the absorption and 
efficiency of the cells in the spectral regions 
in which they do respond. Three methods were 
studied: (1) coating the cell surface with phos- 
phors which absorb in the UV and blue region and 
fluoresed in the region of response of the 

solar cell (0.45 to 1.0 microns) and with dye 
energy-transfer agents; (2) applying antireflec- 
tion coatings to the cell surface for the region 
of response; and (3) applying dye sensitizers 
for the IR region. Adsorption and response of 
Si solar cells was optimized by industry in the 
region 0.45 to 1.0 angstroms. Sensitization of 
the cells by phosphors in the UV region is feas- 
ible but the intensity of fluorescence required 
to drive the cell appears to be greater than 
that easily achieved by surface coating. Neither 
sensitization by chemical sensitizers in the UV 
region nor by dye sensitization in the IR region 
appears to be possible. 
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OTS price $3.60 


Whitney Blake Co., New Haven, Conn. 
INDUSTRIAL PREPAREDNESS MEASURE FOR RETRACTILE 
CORDS, 
by R. H. Dudley. Quarterly rept. no. 7 Final, 
7 Apr 59-7 Jan 61. 7 Jan 61, 37p. incl. illus. 
(Contract DA 36-039-sc-81 279) 

Unclassified report 


DESCRIPTORS: *Cordage, *Electric cables, Rub- 
ber, Silicones, Insulating materials, *Elec- 
tric insulation, Mechanical properties, *Manu- 
facturing methods, Production, Design, Tests, 
Tensile properties. 


Preproduction and pilot runs were made satisfac- 
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torily on two and seven conductor Buna-S-natural 
rubber jacketed retractile cords. Tests on these 
cords comply with requirements of CED TECH REQ. 

No. 1 and No. 3 respectively with minor excep- 

tions. It appears feasible to produce such cords 
with these exceptions. Preproduction samples of 
two and 


ed. These cords do not meet certain requirements 
of CED TECH REQ. No. 2 and No. 
sidered suitable for general use. It does not 
appear feasible to produce satisfactory cords 
with materials specified. Recommendations are 
made relative to changes in specification test 
procedures or requirements in CED TECH REQ. No. 1 
and No. 3. (Author) 


AD=-257 513 Div. 7 
(13 June 61) OTS price $10.50 


Aerojet-General Corp., Azusa, Calif. 
GAS-DRIVEN ELECTRICAL POWER SOURCE. 

Final engineering rept. Feb 61, iv. incl. 
11 refs. (Rept. no. 1947 
(Contract AF 30(602)2264 
(RADC TR 61-103) 


illus. 


Unclassified report 


seven conductor silicone rubber insulated 
and jacketed retractile cords were made and test- 


4 and are not con- 
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DESCRIPTORS: 


*Electric power production, 
Generators, 


Power plants, Power supplies, 


Gas generator engines, *Rocket motors, De- 
sign, *Costs, Rocket propellants, Coolants, 
Turbines, Reliability, Induction generators, 


Electrostatic generators, Storage tanks, 

Gas turbines. 
A study was performed to determine the economic 
and technical feasibility of generating 
1,000,000 kw of electrical power for 20 hr by 
using a rocket engine to drive a turbo-electric 
generator, Equations were derived for the tech- 
nical characteristics and cost of each major 
component of the power generation system, in- 
cluding storage tanks, propellants, gas gener- 
ation system, including storage tanks, pro- 
pellants, gas generation system, turbine, and 
electrical generator, The system parameters 
were optimized on the basis of the lowest cost, 
practicable system (hardware plus propellant 
costs) for 20 hr of total operating life. The 
results show that the system studied is tech- 
nically feasible and that the first prototype 
system will cost $25,000,000 after an exper- 
imental program costing $400,000 and a system 
development program, using full-scale com- 
ponents, costing $47,000,000, 
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8. ELECTRONICS AND 
ELECTRONIC EQUIPMENT 


AD-256 904 Biv. 4, 24 S 
(5 June 61) OTS price $1.60 


Georgia Inst. of Tech. 
Station, Atlanta. 
A STUDY OF METEOR RADIANTS AND THE FORWARD 
SCATTER OF RADIO WAVES BY METEOR TRAILS, 
by M. L. Meeks. Final rept. 28 Apr 61, 10p. 
(Contract Nonr-99102, Proj. A-241) 

Unclassified report 


Engineering Experiment 


DESCRIPTORS: *Electromagnetic wave reflections, 
Meteors, Radio waves, Scattering, Antennas, 
*Radio communication systems, Propagation. 


Contents: 
On The Relative Contribution of Various Sky 
Regions to Meteor-Trail Communication, 
Jesse C. James and M, L. Meeks, 30 June 1956 
The Effect of Radiant Distributions on Meteor- 
Scatter Communication, M. L. Meeks and 
J. C. James, 1 July 1957 
The Influence of Meteor Radiant Distributions on 
Radio-Echo Rates, Jesse C. James, 20 May 1958 
Meteor Shower Studies Using Forward Scatter VHF 
Radio, J. B. Berry, Jr., November 1960 
Effects of Transmission Path Parameters on 
Meteor-Trail Propagation, T. D. Shockley and 
W. B. Jones, 15 December 1960 
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Antenna Lab., Ohio State U. Research Foundation, 
Columbus. 
RESEARCH ON ELECTRONIC RECONNAISSANCE ANTENNAS, 
Interim engineering rept. 1 Dec 60-28 Feb 61. 
1 Mer 61, 8p. incl. illus. (Rept. no. 903-20) 
(Contract AF _33(616)6211) 

Unclassified report 


DESCRIPTORS: *Antennas, 
*Microwave amplifiers, 
Microwave oscillators, 


*Antenna amplifiers, 
Broadband, Diodes, 
Coupling circuits, 


X band, Radiofrequency filters, *Dipole 
antennas, Electronic circuits, *Mixer 
tubes, Electron tubes, Design, Negative 


resistance circui Transmission lines, 
Military intellige.«ce. 
Research continued on broadband, low-noise 
amplifier and mixer circuits suitable for inte- 
gration into an antenna to form a unified systen. 
A broadband, low-noise, hybrid-coupled parametric 
amplifier is described. Research was also con- 
tinued on the use of RF circuitry and nonlinear 
elements as integral parts of an antenna configu- 
ration to perform functions such as mixing, 
phase-shifting, amplifying, and tuning. The 
problem of matching a negative resistance element 
to a transmission line is discussed. Matching of 
a tunnel diode directly to a dipole by means of 
@ gamma-match is considered. (Author 


AD-256 928 Div. 8 
(5 June 61) OTS price $4.60 


Diamond Ordnance Fuze Labs., Washington, D. C, 
THE 2D-BINARY DIVIDER -— ITS HISTORY, PERFORMANCE, 


AND INTERCONNECTION, 

by Norman J, Doctor, 10 Apr 61, 49p. 

tables (DOFL rept. no, TR-924) 
Unclassified report 


incl, illus, 


DESCRIPTORS: *Frequency dividers, Welding, 
*Electronic circuits, *Miniature electronic 
equipment, "Printed circuits, Capacitors, 
Resistors, Transistors, Design, Diodes, 
Tests, 


Two hundred 2D—binary dividers were evaluated 
and interconnected, Limited success was ex- 
perienced with deposited metal and welded in- 
terconnection techniques, Jigs, fixtures and 
techniques employed are detailed, (Author) 


AD-256 955 Div. 8, 2, 25 
(5 June 61) OTS price $1.60 


Stanford Electronics Labs., Stanford U., Calif. 
EXTENSION OF NOSE WHISTLER ANALYSIS, 

by R. L., Smith and D. L, Carpenter. 26 Apr 61, 

lip. inel. illus. table (Technical rept. no. 8) 

tient AF 18(603)126) 

AF OSR-615) Unclassified report 
DESCRIPTORS: *Radio interference, Analysis, 
Propagation, Frequency, Spectrographic anal- 
ysis, Mathematical analysis, Measurement, 
Ionization, Sources, Identification, Ion- 
osphere, TIonospheric disturbances. 


A method is outlined for obtaining F sub N and 

T sub N, the nose frequency and the time delay 
to the nose, for whistlers that do not exhibit 

a nose on the ‘spectrographic records. The method 
is based upon a universal whistler dispersion 
function which is a function of f/F sub N only. 
Two time-delay measurements, at widely separated 
frequencies, pre made on a whistler trace, and 
from this information and the universal dis- 
persion function, F sub N and T sub N are ob- 
tained. Results of applying the method to actual 
nose whistlers are tabulated and show good agree- 
ment between calculated and measured values of 

F sub N and T sub N. A method of whistler- 
source identification is outlined which utilizes 
approximate information on nose frequency and 

is particularly useful for middle-latitude 
whistlers. (Author) 


AD=-256 970 Div., 8, 25 
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Army Signal Research and Development Lab., 
Monmouth, N. J. 
CIRCULARLY POLARIZED RADIO WAVES, 
by Leonard Hatkin, Jan 61, 32p. incl. illus. 
(ASRDL Technical rept. no, 2167) 

Unclassified report 


Fort 


DESCRIPTORS: ‘*Radio waves, 
Ultra high frequency, 
antennas, Antenna radiation patterns, 
Microwaves, Antennas, Electromagnetid¢ waves, 
Helical antennas, 


*Polarization, 
*Propagation, Dipole 


A circularly polarized wave is the resultant of 
two plane polarized waves of the same frequency 
and magnitude traveling along a common axis of 
propagation, polarized at right angles to one 
another and differing in time phase by 90 de- 
grees, UHF techniques producing circular polari- 
zatien can employ turnstile, dipole-loop, or 
helix antennas, At microwave frequencies, opti- 
cal techniques can be used to transform in wave- 
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quide or free space an already launched linearly 
polarized wave into a circularly polarized wave. 
A circularly polarized antenna will not receive 
its own echo unless the transmitted wave under- 
goes two reflections, (Author) 


AD-256 978 Div. 8, 6 
(7 June 61) OTS price $1.60 
Lincoln Lab., Mass. Inst. of Tech,, Lexington. 
NOTES ON MTI SIMULATION TECHNIQUES, 
by J. W. McGinn, Jr. 7 Oct 58, 14p. (Group rept. 
no. 45-34) 
(Contract AF 19(122)458) 

Unclassified report 


DESCRIPTORS: *Moving target indicators, Mi- 
crowaves, Waveform generators, *Radar pulses, 
Simulation, Range finding, *Radar equipment, 
*Numerical methods and procedures, Range 
gating, Mathematics. 


The construction is detailed of numbers that are 
adequate simulations of the voltage waveforms 
that occur in the range gate of a pulse-type 

MTI radar system. The radar is assumed to be a 
coherent, single-delay line, phase only system 
and the voltage waveforms in question are suit- 
able functions of the phase difference between 
two successive resultant vectors observed at 
times t, t + tau, respectively. 


AD-256 979 * Div. 8, 6 
(7 June 61) OTS price $1.60 


Lincoln Lab., Mass. Inst. of Tech., Lexington, 
NOTES ON MTI SIMULATION TECHNIQUES, PART II, 
by J. W. McGinn, Jr. 27 Mar 59, 5p. illus, tables. 
eee rept. no, estos’ 
Contract AF 19(604)5200 
DESCRIPTORS: *Moving target indicators, 
Waveform generators, Simulation, Microwaves; 
Range finding, *Radar equipment, ‘*Radar 


pulses, Mathematics, “Numerical methods and 
procedures, Range gating. 


Unclassified report 


Notes on MTI simulation techniques (AD-256 978) 
are continued, Interest is primarily centered on 
establishing controls on the method of production 
of a sequence {Xn} of numbers with a given power 
spectrum, Controls are obtained based on a crude 
error analysis of the difference between the 
given power spectrum F(g) and the power spectrum 
F(g) derived from the sequence {Xn} » where Xn is 
a truncated or rounded approximation to Xn. A 
check on controls is presented with some results 
on the computation of a trial sequence { Xn} 


AD-256 980 Div. 8, 25 
(5 June 61) OTS price $1.60 
Cruft Lab., Cambridge, Mass. 

(No title) 

Quarterly status rept. no. 59, 1 Jan-1 Apr 61, 

1 Apr 61, 12p. 

(Contracts Nonr-186607, Nonr-186616, Nonr-186626, 
Nonr-186628 and Nonr-186632) 


Harvard U., 


Unclassified report 


DESCRIPTORS: 
*“Solid state physics, 
“Nuclear magnetic resonance, Propagation, 
Very low frequency, Electrons, Ruby, 
Electrical networks, Ferromagnetic materials, 


“Electromagnetic waves, 
“Electronics, 
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A NEW WAY OF SOLVING 


Noise (Radio), Radio communication systems, 
Paramagnetic resonance, Detectors, 

Cavity resonators, Communications theory, 
Control systems, Paramagnetic crystals, 
Photoelectric cells, 


Contents3 

Very low frequency propagation 

Electron and solid state physics 
Electromagnetic radiation 

Electronic communications and control systems 


AD-257 015 Div. 6, 30 

(6 June 61) OTS price $8.10 

Electronic Systems Lab., Mass. Inst. of Tech., 
Cambridge. 

TUNNEL DIODE CIRCUITS FOR SWITCHING THIN FILM 
MEMORIES, 

by Paul C. Davis. Jan 61, 81p. incl. illus. 
tables, (Technical memo, no. TM-100) 


(Contracts AF 33(616)5489 and AF 33(616)7700) 
Unclassified report 


DESCRIPTORS: *Switching circuits, Electronic 
circuits, *Diodes, Germanium, Gallium 
compounds, Arsenides, Thin films, Magnetic 


materials, Memory devices, *Pulse generators, 
Design, Transmission lines, Computers, 
*Trigger circuits, Mathematical analysis. 


Tunnel-diode circuits are investigated theoret- 
ically as a source of high-speed current pulses 
capable of switching thin film memories in the 
order of tens of millimicroseconds. Break-point 
models of the characteristic curve are construct- 
ed and piecewise linear analysis is used to 
predict and extrapolate experimental results. 
Three basic circuits were chosen as drivers for 
various load forms and levels. These were tried 
in the laboratory and results are given. Each 

of these circuits utilized a novel quick-recovery 
feature which was responsible for about one-half 
to two-thirds of the sum of the diode peak 
currents necessary for a given load current. The 
recovery time was made equal to the pulse width, 
which was 20 millimicroseconds. The triggering 
delay time was approximately one-half the pulse 
width for all three circuits. It was concluded 
that tunnel diodes can be used to drive thin 
magnetic films in strip lines at the speed 
desired. (Author) 
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Electronics Research Lab., U. of Calif., 
Berkeley. 

MAXWELL 'S EQUATIONS, 

by V. H. Rumsey. 19 Dec 60. 18p. incl. illus. 
(Series no. 60, Issue no. 335) 

(Contract DA 36-039-sc-84923) 


Unclassified report 


DESCRIPTORS: *Microwaves, Electromagnetic 
waves, Radio waves, Radiofrequency, 
*Propagation, Mathematics, *Vector analysis, 
Magnetic fields, Electric fields, Wave 
transmission, Polarization. 


A general solution of Maxwell's equations for a 
single frequency can be expressed as the combi- 
nation of two types of solution each of which is 
characterized by an electric vector which is 
equal to the magnetic vector times the intrinsic 
impedance of free space but a quarter cycle out 
of phase. These two types are mathematically 
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orthogonal, and each can be conveniently ex- 
pressed by means of a single scalar. The method 
leads to circularly polarized surface waves 
propagating along anisotropic sheets which are 
perfectly conducting in one tangential direc- 
tion and perfectly transparent in the orthogonal 


tangential direction. (Author) 
AD-257 035 Dit, B 4 25 
(8 June 61) OTS price $1.1 


Ohio State U. Research Foundation, Columbus, 
THE MECHANISM OF OXIDE FORMATION IN THE INITIAL 
STAGES OF OXIDATION, 


by D. W. Rausch, K, L. Moazed, and M. G, Fontana, 
Quarterly rept. no. 3, 1 Jan-31 Mar 61. 

14 Apr 61., BR. 

(‘Contract DA 33-019-ORD-— 3387 ) 


Unclassified report 


DESCRIPTORS: *Oxides, *Oxidation, Chemical 
reactions, *Field emission, Adsorption, Gas 
diffusion, Crystal structure, Tungsten, *Elec- 


tron tubes, Surface properties. 


Research was 
formation by 


conducted on the mechanism of oxide 
means of a field emission micro- 
scope with a tungsten emission tip. Changes in 
the emission were observed as a result of 
adsorption of residual gases on the emission tip 
at room temperature. An improvement was made in 
the technique for producing field emission tubes 
by the development of a refractory masking mate- 
rial for pyrex. The high-vacuum technique was re- 
fined by the addition of a second getter to the 
system and the use of a H-purge at elevated 
temperatures to decontaminate the isolation trap. 
As adsorption increased the following changes 
were observed in emission pattern: (1) a gradual 
decrease followed by an increase in total inte- 
grated emission intensity; (2) a gradual de- 
crease followed by an increase in local emission 


intensity of the area around (111) regions 
bounded by (211) regions; (3) an initial increase 
followed by a decrease in the size of the low- 


intensity regions around (110) and (211)3 and 
(4) an initial decrease followed by an increase 
in the size of the low intensity regions around 
(1 


"7° 
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Stanford Research Inst., Menlo Park, Calif. 
APPLICATION OF NEW TECHNIQUES TO LOW-NOISE 
RECEPTION, 


by C. W. Barnes, G. L. Matthaei and others. Final 
rept. Feb 61. 108p. incl. illus. tables, 19 refs. 
Contract AF33(616) 5803) 


Unclassified report 


DESCRIPTORS: *Microwave amplifiers, 
*Electron tubes, Electron beams, 
charges, Broadband, 
Amplifiers, 


*Diodes, 
Space 
*Traveling wave tubes, 
Cyclotrons, Noise (radio), 
Reduction, Design, Tests, Mathematical 
analysis, Coupling circuits, Theory, 
*Backward wave amplifiers, *Backward wave 
oscillators. 


Research was concerned with the study of low- 

noise parametric amplifiers. Study was divided 
into 2 concurrent tasks: (1) an investigation of 
electron beam parametric amplifiers, and (2) an 
investigation of solid-state parametric amplifi- 
ers. Summaries are presented of studies on both 
Space-charge-wave and cyclotron-wave devices. 


27 


Some new and powerful analytical techniques were 
developed for the study of the noise behavior of 
complex systems with degenerate electron-beam — 
modes. Research is reported on a circuit-wave 
amplifier, a generalized coupled mode theory, 

an experimental program on a symmetric contra- 
flow coupler. Results of work on a single-diode, 
solid-state parametric amplifiers are described. 

The measured response of two degenerate, 


and 


para- 
metric amplifiers operated in a balanced config- 
uration with a 3-db coupler is shown. Two bal- 


anced amplifiers of this type were operated in 
cascade with contiguous operating bands in order 
to achieve extremely wide bandwidth. The anal- 
ysis and design of traveling-wave parametric 
amplifiers utilizing both forward- and backward- 
wave interactions is also described. An experi- 
mental amplifier using eight varactors was built 


and tested. (Author) 
AD-257 O84 Div. g 
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Airborne Instruments Lab., Inc., Mineola, N. Y. 
APPLICATION OF SEMICONDUCTOR DIODES TO LOW-NOISE 
AMPLIFIERS, HARMONIC GENERATORS, AND FAST-ACTING 
TR SWITCHES, 


by J. C. Greene, J. Kliphuis, and L. Susman. 
Quarterly progress rept. no. 11, Mar 61, 5p. inel. 
table (Rept. no. 4589=I-11) 


(Contract AF 30(602)1854) 


(RADC TN 61-95) Unclassified report 


DESCRIPTORS: 
Amplifiers, 


*Semiconductors, *Diodes, 
*“Microwave amplifiers, *Frequency 
multipliers, Switching circuits, *Transmit- 
receive tubes, Electron tubes, L band, 

Tests, Broadband, Design. 


Detailed information on the work performed on an 
L-band voltage=tunable amplifier is presented. 
The primary design goals for this amplifier were: 
(1) voltage tunability over a frequency range in 
excess of 10 percent, and (2) a noise figure of 
less than 2 db. An experimental model was de=- 
signed and evaluated. This model had a gain of 
15 db and an average amplification bandwidth of 
about 25 mc that could be tuned from 1150 to 

1350 me by varying only the pump frequency. By 
varying both the pump frequency and the DC bias 
applied to the varactor diode, the amplifier pass 
band could be tuned from 1100 to 1500 me with a 
constant gain of 14 db. (Author) 
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Aerospace Technical Intelligence Center, 
Patterson Air Force Base, Ohio. 
SEMICONDUCTORS IN TECHNOLOGY AND LIFE 
ARTICLES) , 

by V. Gurov. 26 Oct 60, 23p. (Trans. no. MCL- 
446 from Poluprovodniki V Tekhnike I V Bytus 
pp. 82-105, 1958) 


Wright- 


(SELECTED 


Unclassified report 


DESCRIPTORS: Technological 
USSR, *Semiconductors, Thermoelectricity, 
Generators, Electric power production, 
*Photoelectric cells, Photoconductivity. 


intelligence, 


Soviet Union on semi- 
The employment of 

for the production of 
Various heating 


Research conducted in the 
conductors is presented. 
thermoelectric generators 
electric power is noted. 
methods employing thermal batteries are dis- 
cussed, as well as the use of these batteries 
in medical research. Research is reported on 
the design and manufacture of photocells. 
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Lincoln Lab., Mass. Inst. of Tech., Lexington. 
SIMPLE THEORY OF TUNNELING AND ITS DEPENDENCE 
ON A MAGNETIC FIELD, 
by P. N. Argyres and B. Lax. 24 May 61, 32p. 
incl. illus. tables (Rept. no. 81G—0031) 
(Contract AF 19(604)7400) 

Unclassified report 


DESCRIPTORS: Solids, *Solid state physics, 
*Diodes, *Magnetic fields, Electrical prop- 
erties, Electric currents, Mathematical 
analysis, Semiconductors. 


The problem of tunneling in solids is formulated 
as a time-independent collision problem. The 
tunneling probability is found in the effective 
particle and WKB approximations by elementary 
calculations. The rate of Zener tunneling in an 
insulator is calculated on the basis of this 
simple theory and found to be in essential 
agreement with more rigorous calculations. A 
detailed expression for the tunnel current in 
an Esaki diode is derived and discussed. The 
effect of a longitudinal magnetic field is con- 
sidered in detail. The case of a transverse 
magnetic field is briefly discussed. (Author) 


AD-257 187 Div. 8 
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Microwave Research Inst., Polytechnic Inst. of 

Brooklyn, N. Y. 

GUIDING AND SCATTERING BY SINUSOIDALLY-MODULATED 
REACTANCE SURFACES, 

by Alexander Hessel. June 60, 123p. incl. illus. 
saves. 19 refs. (Research rept. no. PIBMRI-825- 
0 

pconeeay AF 19(604) 2031) 
AFCRL= 130) Unclassified report 

DESCRIPTORS: *Electromagnetic properties, 

Electromagnetic waves, “Waveguides, Wave 

transmission, Antennas, *Modulation, Surface 

properties, Resonance absorption, Scattering, 

Guidance. 


The study is divided into 4 main parts: (a) Plane 
Wave Scattering, (b) Guided Waves (Resonances), 
(c) The Field of a Line Source Above the Boundary 
Plane, and (d) Experimental Realization of a Con- 
stant Reactance Plane. A rigorous formal solu- 
tion of the two-dimensional problem, valid for 
all values of ka, is derived for the scattered 
field due to an incident plane wave on the sinu- 
soidally~varying surface impedance plane, The 
explicit expressions for the field amplitudes in- 
volve rapidly convergent continuous fractions, 
Only the E-mode solution, valid for all values 

of modulation and relative periodicity ka, is 
evaluated in detail, Rigorous solutions are de- 
rived for the propagation characteristics and 
field distributions of waves guided by the sinu- 
soidally-modulated surface reactance plane. The 
explicit field amplitudes and the determinantal 
equation for the propagation wavenumber are ex~ 
pressed again in terms of continued fractions, 
which are rapidly convergent for all values of 
modulation M in the case of E-~modes, but are more 
slowly convergent and are valid only for M less 
than 1 in the case of H-modes. A rigorous formal 
expression for the field of magnetic line source 
above the investigated boundary plane is ob- 
tained, A physical realization of the constant 
surface reactance plane is discussed. (Author) 
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Tung-Sol Electric, Inc., Bloomfield, N. J. 
RESEARCH AND DEVELOPMENT IN UTILIZATION OF SELF- 
SUSTAINED ELECTRON EMISSION INVESTIGATION, 
by B. G. Firth, Warren C. Johnson, and Donald W. 
Mayer. Quarterly rept. no. 5, 4 Jan-3 Apr 61. 
3 Apr 61, 22p. incl. illus. tables. 
(Contract DA 36-039-sce-85120) 

Unclassified report 


DESCRIPTORS: *Cathodes (Electron tubes), 
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Field emission, Thermionic emission, Sprays, 
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Secondary emission properties of MgO cold cath- 
odes were found to be useful indicators in the 
development of thin film coatings to sustain 
electron emission. Secondary emission analyzer 
tubes were developed for this purpose. The sec- 
ondary to primary emission ratio (delta) must be 
sufficiently high to sustain electron emission. 
Optimum coating thickness for a given porosity 
and/or density is another factor. A one micron 
thick coating was made to sustain 5.2 ma/sq cm 
emission. Development of spray coatig formulas 
is described. Gas sorption experiments prove 
that measurable amounts of oxygen are adsorbed by 
the MgO during heating in air at reduced pressure 
on regular processing. Variations in the amounts 
of oxygen adsorbed by different coatings of the 
same weight indicate differences in the surface 
area of the MgO. This is changed quite consider- 
ably by the method of coating material prepara- 
tion and cathode processing. Sorption of gas is 
necessary to obtain self-sustained emission. 
(Author) 
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(RADC TN 61-86) Unclassified report 
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A theoretical scheme is presented for achieving 
broadband, nondegenerate traveling wave paramet- 
ric amplification. In this scheme the parasitic 
elements of the parametric diode (lead inductance 
and case capacitance) are utilized in conjunction 
with the static junction capacitance to achieve 
broadband synchronism (and gain) among the signal, 
idle, and pump waves. The application of this 
theoretical design technique to the program fre- 
quencies (50-500 mcs) is analyzed. Operation at 
Various other frequency bands (400-1600 mes, 
2300-3500 mes) is also discussed. In each case, 
calculations predict high over-all gain over the 
given signa} band. At the program frequencies the 
required diode characteristics are beyond the 
present limits of the diode fabrication art. As a 
result of these investigations it was concluded 
that-an experimental program to construct a non- 
degenerate traveling wave diode parametric up- 
converter was not advisable. (Author) 
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The first experimental diode mount and the associ- 
ated circuit elements of the parametric upcon- 
verter were designed and fabricated. A detailed 
description and engineering sketches of the struc- 
ture are presented, Preliminary tests of the in- 
dividual components were begun. The circulator 
coupled parametric amplifier was analyzed in 
greater detail. The use of appropriate networks 
in the input and in the idler circuits enabled a 
bandwidth of 495 mc at a peak gain of 11.2 db ‘to 
be achieved. This result is theoretical and it is 
not considered the optimum, .Several experimental 
diode mounts in microstrip line were constructed, 
but their VSWR was found excessive. (Author) 
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The measurement of Hall voltages at frequencies 
of 3500 and 9050 mc and its application to the 
measurement of microwave power is described, 

The Hall crystals used were fabricated from 
indium arsenide and indium arsenide phosphide, 
both members of the semiconductor class known 

as the intermetallic compounds. These materials 
were chosen because they possess a large electron 
mobility at room temperature, and thus exhibit 

a pronounced Hall effect capability. The results 
obtained show approximately two orders of magni- 
tude of improvement over other reported work in 
this area and are believed to be the first re- 
ported measurement of a Hall voltage at microwave 
frequencies using the intermetallic compounds. 
The design of a Hall effect microwave power meter 
capable of accurately measuring from 1 to 250 
watts of CW power at S-band frequencies is 
described. (Author) 
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by W. S. Rial. Quarterly progress rept. no. 3, 
1 Jan-31 Mar 61. 31 Mar 61, 22p. imcl. illus. 
(Contract DA 36-039-se-65051) 
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Research continued on an electrical-input 
electrical-output scan-conversion storage tube. 
Sixteen experimental tubes were started. Nine 

of these tubes were version-number-two tubes, 
containing fiber-optic targets, and seven of 
these tubes were version-number-three tubes, 
containing EBIC (Electron—Bombardment~Induced- 
Conductivity) films, Twelve tube starts were 
completed through tip-off, nine of which were 
models usable for evaluation, Five of the usable 
models contained slow-scan vidicon photoconduc- 
tive targets, which were used for tube processing 
studies. The four remaining tubes utilized three 
different permachon-type photoconductive targets, 
which were used for storage-photoconductor char- 
acteristic evaluations. Scan-—converter processing 
techniques were fairly well established for 

both version-number-two and number-three tubes, 
EBIC-target fabrication techniques are described. 
EBIC targets appear superior to fiber-optic 
targets. (Author) 
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Electro-Mechanics Co., Austin, Tex. 

AN EXTENSION OF THE SPHERE TECHNIQUE FOR THE 
MEASUREMENT OF THREE-DIMENSIONAL RADIATION 
PATTERNS. 


by Fred J. Morris, Francis C. Tormollan, and 
others. Final rept. 10 Dec 60, 80p. inel. illus. 
tables. 


(Contract AF 30(602)2360, Proj. 4540) 
Unclassified report 
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The results of work performed to extend the 
capability of the Three-Dimensional Radiation 
Pattern Measurement Techniques are summarized. 
The three-dimensional radiation pattern for an 
AN/TPS-1D radar is presented and time variations 
of received signal intensity is. measured. Studies 
were made to show the effect of receiving anten- 
na movement and a new concept of a solid 

pattern evolved. The effects of siting are 
stressed with respect to the interpretation of 
radiation measurements. Advances in the control 
of leakage signals are described and recommenda- 
tions are given for further improvements. The 
frequency limitations are given only for the low 
end of the rf spectrum. The reasons for these 
limits are related to the size of the components 
for use below 1Kmc. An alternative method is 
described which has no low frequency limit but 
does have an upper frequency limit. Description 
of improved sphere construction materials and 
sphere suspension methods are given in the 
appendices. (Author) 
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Research was continued on the study of cathode 
and grid structures in hydrogen thyratrons. The 
predominant mechanism causing cathode-coating 
depletion was determined to be thermal evapora- 
tion, and a reasonably accurate curve of the rate 
of coating evaporation as a function of tempera- 
ture is presented, Life tests at reduced cathode 
temperature indicated that a substantial increase 
in life is possible with a decrease in cathode 
temperature, Measurements of grid utilization 
using a special-study tube were made, Under cer- 
tain conditions, results revealed a current trans- 
fer effect (closely related to grid quenching) 
from one, or several, grid apertures to another 
aperture. An equivalent circuit for. the grid was 
postulated, based on observation of grid phenom- 
ena, Plasma probe measurements made with a 
special tube, incorporating a hydrogen thyratron 
type structure, showed that under dc conditions 

a single double~sheath exists in the grid- 
cathode region. near the grid baffle opening. 
Static-breakdown voltage measurements were made 
for various grid-anode geometries and materials, 
(Author) 
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Contents: 

Analysis of log—periodic antennas 

Radiation from periodic structures 

Log~periodic magnetic current antenna 

Log~periodic antennas over ground 

Log~-spiral antennas 

Simple arrays of conical log-spiral antennas 

Radiation and impedance properties of curved 
wires 

Antenna impedance transforming network 

Collecting systems containing non-linear or ac- 
tive elements ‘ : 

An investigation of the near fields on the 
conical log-spiral antenna 
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by E. J. Kelly, D. H. Lyons, and W. L. Root. 

2 May 58, reissued 19 Sep 60, 29p. (Group rept. 
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The sensitivities of various types of radiometers 
in current use are computed. The formulation of 
the problem is kept flexible enough to permit 
finding the optimum radiometer design. This 
optimum depends on the definition of sensitivity, 
and this definition is one of the details in 
which the procedures used differ from most of 
the previous English literature on the subject. 
Another such detail is the model used for the 
gain fluctuations as a random process. The 
problem of radiometer analysis is related to 
the general statistical problem of the estimation 
of the variance of a stationary random process. 
The definition of sensitivity and the model. for 
the gain fluctuations permit the evaluation of 
the sensitivity of a conventional d-c radiometer. 
The sensitivity is evaluated of a general type 
radiometer (which includes dc radiometers and 
conventional modulated radiometers as special 
cases), and the performance is optimized over 
the design parameters which are available. The 
uestion of optimum detector law is appended. 
Author) 
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A study was made of the problems of design and 
construction of Peltier temperature-control 
devices for use with Ordnance electronics, The 
principal features sought were (1) compatibility 
with conventional power supplies, particularly 
single-cell electrochemical systems, (2) tech- 
niques of assembly that are versatile with re- 
spect to physical configurations, and (3) tech- 
niques of assembly that are readily adaptable to 
production. A device for cooling was designed, 
built, and tested that operates from a supply 
voltage of 1.5 to 2.0 v at input powers up to 
about 6 w. Eighteen thermoelectric couples were 
connected in series electrically and in parallel 
thermally. Aluminum was used as the structural 
material, serving as both the base and the tem- 
perature-controlled chamber. An anodized layer on 
the aluminum provided good electrical insulation 
and thermal contact between the structural mater- 
fals and thermoelectric elements. The circuit 
patterns were placed on the anodized layer by 
printed-circuitry techniques. By using jigs that 
are adaptable to quantity production, all 72 
solder joints connecting the elements in series 
and fo the structural materials were made in two 
operations, (Author) 
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It has been observed that when low capacitance 
tunnel diodes are switched very rapidly from the 
low voltage to the high voltage state, a higher 
output voltage is obtained than would be pre- 
dicted from the static V-I characteristic of the 
diode. This indicates that the diode does not 
have good limiting properties in the thermal 
region. As a result, an attempt was made to veri- 
fy the existence of this phenomenon and to obtain 
quantitative data. Observations of the transient 
response of tunnel diodes during high speed (1 
nanosecond) switching are discussed with special 
attention to the lack of limiting. Techniques 

for measuring diode characteristics are pre- 
sented. Rise time measurements performed on 
tunnel diodes and on an analog circuit are 
discussed. (Author) 
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Research was conducted in the development of a 
high speed, high power S band phase shifter. The 
phase shifter is matched as well as can be ex- 
pected without a major structural design change. 
Three hundred and sixty degrees of phase shift 
was obtained for a movement which should be ade- 
quate for speeds approaching 1 millisecond. The 
electronic drive circuitry and drive unit were 
designed and built. Operation of the power sup- 
plies and amplifier, in preliminary tests was 
satisfactory. (Author) 
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The characteristics of forward injection failure 
in GaAs tunnel diodes are summarized. A model 
involving rapidly diffusing impurities and 
junction traps is proposed as the failure mecha- 
nism. The diffusion and solubility of Cu in 
heavily doped GaAs were examined. This impurity 
is found to diffuse rapidly at low temperatures 
in p-type GaAs and is suspected of being an 
important contributor to the failure process. 
Drift experiments indicated that the rapidly 
diffusing species is uncharged in p-type material, 
contrary to expectations, The effectiveness of 
various procedures for removing Cu from the 
surface or volume of GaAs specimens have been 
studied. The dependence of tunneling upon uni- 
axial strain in Ge was studied, and a theoretical 
model which qualitatively accounts for the data 
is presented. The results of some measurements 

on n-type CdS crystals are reported. (Author) 


Div. 8 
(12 June 61) OTS price $3.60 


Syracuse, N. Y. 
APPLICATION OF TUNNELING TO ACTIVE DIODES, 

by N. Holonyak, Jr. Mar 61, 43p. incl. illus. 
(Scientific rept. no. 4b) 
(Contract AF 19(604)6623) 
( AFCRL-347(b) ) Unclassified report 
DESCRIPTORS: *Diodes, 
Gallium compounds, 


Semiconductors, 
Arsenides, Crystals, 
Manganese, Germanium, Growth, Intermetallic 
compounds, Impurities, Electrical properties, 
Electron tubes, Alloys, Measurement, 
Reliability. 


A description is given of a simple means of 
masking against epitaxial GaAs crystal growth on 
a GaAs seed. The properties of manganese-doped 
GaAs tunnel diodes are described. An all- 
germanium-doped GaAs tunnel diode and its prop- 
erties are described. The dependence of hump 
tunnel currents upon minority carrier injection 
in a variety of tunnel diodes is outlined. Some 
of the measured properties of manganese-doped 
GaAs are presented. (Author) 
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A superheterodyne receiver for the 2 millimeter 
range was built using fourth harmonic mixing with 
a first intermediate frequency of 420 mc. The 
receiver noise figure, the harmonic mixer noise 
temperature and harmonic mixer conversion loss 
were experimentally obtained for first inter- 
mediate frequencies of 30, 420, and 500 mc, The 
results are in egreement with earlier work in 
this Laboratory. An improvement of receiver 
noise figure of about 3 db can be obtained by 
applying a forward dc bias to the harmonic mixer, 
(Author? 
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Research is being conducted to theoretically 

and experimentally investigate the nature of 
high power pulsed microwave plasmas in an effort 
te better understand and improve microwave gas 
switching techniques, (Author) 
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The coupling of electromagnetic and elastic 
waves is considered from the standpoint of 
linear elasticity and a linearized electro- 
magnetic theory. The problem of plane waves 
traveling through a uniform magnetostatic field 
is consideréd and couplings of the waves are °¢ 
studied, Am investigation of the same problem 
for a uniform electrostatic field shows that 
the usual plane waves propagate without any 
change in their phase velocities but that the 
mechanical waves are accompanied by small fluc- 
tuating electromagnetic fields. The problem of 
the vibration of a free infinite elastic plate 
im a large magnetostatic field is examined under 
the assumption that the resulting electromag- 
metic fields are quasi-stationary. Frequency 
equations are obtained for both symmetric and 
antisymmetric vibrations and the damping caused 
by the field for both the first two symmetric 
and antisymmetric modes is obtained as a linear 
correction to the usual free plate frequencies. 
(Author) 
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This report includes: 

CROSS-COUPLING IN MULTIPLE BEAM ANTENNAS, PART I. 
RADIATION EFFICIENCIES (WITH APPLICATIONS TO 
ANGLE DIVERSITY) by S. Stein, Apr 61, 1¥. inel. 
illus. (Rept. no. ARM-237) 

(Contract AF 19(604)7237) 


CROSS-COUPLING IN MULTIPLE BEAM ANTENNAS. PART II. 


CHARACTERISTICS OF THE CROSS-COUPLING MATRICES, 
by S. Stein and J. E, Storer. Apr 61, 16p. (Rept. 
no. ARM-238) 

(Contract AF 19(604)7237) 
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Over 800 lbs of inspected electronic-grade Y 
crystal bars were cultured from ore taken from 

3 domestic quartzite deposits. This material was 
manufactured into CR23/U oscillators and BG71AH 

3 me frequency standard oscillators. Measurements 
of oscillator performance showed that this 
quality was adequate for normal oscillator pro- 
duction, but marginal in Q for high-Q applica- 
tions. Electronic-grade pure Z growth crystal 
bars passing inspection in 3 different sizes 

were cultured from Brazilian No. 1 lascas grade 
raw quartz. Samples from this material were 
tested for optical transmittance, and for 
oscillator properties. A technique was developed 
and confirmed by test for culturing quartz having 
high optical transmittance. When pure Z growth 
cultured quartz Was electrolytically purified, 
material having full Q-capability was produced. 
(Author) 
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CONTENTS: 

REQUIREMENTS - General specifications, Defini- 
tions, Test sequence, Test equipment, Inspection 
conditions and methods, and Holders (Dimensions 
and marking illustrations); INSPECTION - Design 
and construction, Marking, and Workmanship 
VISUAL AND MECHANICAL TESTS - Bond strength, 
Glass seals, Pin alignment, Plating adherence, 
and Solder seals; ENVIRONMENTAL TESTS - Shock, 
Vibration, Leakage, Immersion, Moisture resist- 
ance, Salt spray, Temperature cycling, Thermal 
shock, and Miscellaneous environmental tests} 
and PERFORMANCE TESTS - Aging, Capacitance, 
Insulation resistance, Low-drive, Frequency and 
resistance (constant temperature, frequency 
drift, and internal pressure), Temperature 
characteristics, and Unwanted modes tests, 
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18 Sep 58-18 Sep 60. 1 May 61. 1011p. incl. illus. 
tables. 

(Contract AF 33(600) 33403) 
(AMC TR 61-7-534) Unclassified report 
DESCRIPTORS: *Electronic relays, 
Relays, Tests, Test equipment, 
Test methods, Airborne, 
*Electronic circuits, *Non-destructive 
testing, Manufacturing methods, Design, 
Quality control. 


Circuits, 
Reliability, 
Life expectancy, 


Investigations were made to develop a set of 
airborne electronic relay acceptance teéts 

which would allow accurate prediction of relia- 
ble operating relay life. It was concluded that 
the general performance and reliability of a 
relay with respect to surety of contact appears 
to depend upon two main factors: (1) design and 
(2) manufacturing processes. Design can reduce 
or eliminate the problem due to particle con- 
tamination by insuring the high contact force and 
the relatively large amount of contact wipe 
required to maintain clean contact interfaces. 
Manufacturing processes can help produce a re- 
liable product by reducing to a minimum the con- 
tamination included in each unit during its 
construction. It is important that those tests 
which attempt to determine contact reliability 
maintain operation in the low level area for 
each total contact operation to obtain the most 
accurate results; thus, the electrical test 
parameters must be as low as possible. Four 
different makes of relays, thought to be repre- 
sentative for hermeticaliy sealed relays, were 
selected for this study and test. (Author) 


AD=-257 515 Div. 8, 26 
(13 Jume 61) OTS price $12.00 


Briggs Associates, Inc., Norristown, Pa. 
ELECTRON TUBE RESEARCH AND DEVELOPMENT STUDIES, 
by Thomas H. Briggs and Robert B. Dickson, Final 
technical rept. for Mar 59-Mar 61. Apr 61, 157p. 
incl, illus, tables, 12 refs. 
(Contract NObsr~77530) 

Unclassified report 


DESCRIPTORS: *Electron tubes, *Cathodes 
(Electron tubes), Oxide cathodes, Life 
expectancy, Tests, Test methods, Reliability, 


Statistical analysis, Non-destructive testing. 
Several methods were studied for evaluating tube 
performance qualities, Two new methods were con- 
sidered in details: (1) shot noise, and (2) dyna- 
mic scope test. Data were obtained during 5,000 
life test hours on 5816A and 5654 with their 
commercial equivalents 12AU7 and 6AK5, A group 
of 5591 tubes (a version of 6AK5) were also 
compared, The tubes used were free from cathode 
interface impedance and gas, insofar as their 
known influence upon life resulted. Shot noise 
and pulse emission are indicated to be funda- 
mental test methods for cathode activity and 
capable of allowing tube life burning to be 
shortened significantly (other variables being 
under control). This can create major cost 
savings in proving tube quality. The dynamic 
scope test was studied in detail and a clarifi- 
cation of the method and its capabilities is 
presented, It is felt to be a useful tool for 
presenting and studying tube characteristics 

and for estimating integrated gas content. 
(Author) 


AD=257 534 Div. 8, 2 
(13 June 61) OTS price $8.10 


Geophysical Inst., U. of Alaska, College. 
AN HF SWEEP FREQUENCY STUDY OF THE ARCTIC 
IONOSPHERE, 

by Howard F. Bates. Apr 61, 59p. illus, 
tific rept. no. 13 UAG-R115) 

(Contracts AF 19(804)1859 and AF 19(604)5574) 
(AFCRL-194) Unclassified report 


(Scien- 


DESCRIPTORS: 
' *Radio waves, 


*Ionos phere, 
Reflection, 


Diurnal variations, 
High frequency, 


Ionospheric propagation, Scattering, Radio 
communication systems, Echo ranging, Mag- 
netic susceptibility, Electrons, Aurorae, 


Density. 


Observations made during 1958 and 1959 using a 
sweep frequency, HF, oblique sounder located at 
College, Alaska, are discussed, and selected 
groups of echoes are illustrated. Groundscatter 
is the predominant echo type observed on mid- 
latitude backscatter records, but this is not 
true in the high latitudes, The majority of the 
scatter echoes from soundings toward geomag- 
netic north were direct F region scatter of two 
main types —- 1F and constant range echoes, These 
same echo types were observed from the E region 
during magnetic disturbances (the slant Es echo 
corresponds to the 1F echo). These echoes were 
centered about geomagnetic north on swept 
azimuth soundings and were produced by scatter 
near the oblique reflection point in the ion- 
osphere. Thus, the echoes were caused by scatter 
from irregularities aligned along the geo- 
magnetic field. (Author} 


AD=257 535 big. *6,-2 
(13 June 61) OTS price $1.60 


Electrical Engineering Research Lab., U. of 
Illinois, Urbana. 

IONOSPHERIC RESEARCH AND PROPAGATION STUDIES, 

by H. D. Webb and R. A. Davidson. Quarterly prog- 
ress rept. no. 3, 1 Jan=-31 Mar 61. 31 Mar 61, 14p. 
incl. illus. 

(Contract DA 36-039=sce-85173, Proj. 3A99=-20-001- 
04) Unclassified report 
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DESCRIPTORS: *Radio astronomy, Scientific 
research, *Radio signals, Ionosphere, 
*Ionospheric propagation, Moon, Radio waves, 
Reflection, *Electromagnetic wave reflections, 
Measurement, Satellite vehicles, Installation, 
Antennas, Radio interference, Calibration, 
*Solar noise, *Parabolic antennas, Radio 
receivers, Sun, Stars. 


A description of the progress in the construction 
of the new site and installation of the equipment 
is given. The site is nearing completion, and the 
antenna and receiving equipment was placed in 
operation. Preliminary calibration and operational 
checks were made. Samples of radio noise from 

the sun at 151 and 413 me are presented. Checks 

of this sort are to be used to check antenna 
beamwidth and directional accuracy. A sample of 
radio noise from the radio star Cygnus is present- 
ed. A calibration shows the star flux density 

as about 30 X 10 to the -24th power watts per 
cycle per square meter. (Author) 


AD=257 556 Div. 8 
(13 June 61) OTS price $2.60 


Lockheed Aircraft Corp., Sunnyvale, Calif. 

THE EFFECT OF A REGENERATIVE LIMITER ON THE 

RANDOM-NOISE THRESHOLD IN FM SYSTEMS, 

by J. J. Downing. Technical rept. on Communica- 

tions, May 60, 20p. (Rept. no. 6-90-61-1) 
Unclassified report 


DESCRIPTORS: *Frequency modulation, *Electron- 
ic circuits, *Limiters, Signal-to-noise ratio, 
Noise (Radio), Reduction, Phase shifters, Band 
pass filters, *Radio signals, Radio receivers, 
Feedback, Mathematical analysis, Correlation 
techniques, 


Research concerns the suppression of the random- 
noise threshold effect in FM systems by applying 
strong regenerative feedback around the amplitude 
limiter. Little or no threshold suppression is 
predicted, This conclusion is reached analytical- 
ly by retaining a nonzero correlation coefficient 
between the IF and the feedback noise throughout 
and by introducing a functional expression to 
take into account the effect of regenerative 
feedback on results derived by Davenport. A sim- 
ple conceptual argument is also presented in sup- 
port of the analytical findings, and some prac- 
tical aspects of regenerative limiter implemen- 
tation are considered... (Author) 


AD=257 574 Div. 8 
(13 June 61) OTS price $1.10 


Oxford U, (Gt. Brit.), 

(No title) 

Technical rept. for 1 Mar 57-28 Feb 61, 
by Ham Motz. 28 Feb 61, 5p. 18 refs. 
(Contract AF 61(514) 1183) 


(AFOSR-824) Unclassified report 


DESCRIPTORS: Radiofrequency generators, 
*Microwaves, *Plasma physics, Propagation, 
Electron beams, Electron accelerators, 
*Electromagnetic waves, Great Britain, 
Scientific research, Theory. 


Research was concerned with the exploration of 
the undulator principle for the generation of 
submillimeter waves. Other methods for generat~ 
ing such waves were also studied. The objective 
of the work on millimeter and submillimeter waves 
is the study of hot plasma, Wave propagation in 
a plasma was studied theoretically. (Author) 


AD-257 596 Div. 8 
(12 June 61) OTS price $6.60 


SFD Labs., Inc., Union, New Jersey. 

RESEARCH ON SUPER POWER MICROWAVE AMPLIFIER, 

by H. L. McDowell. Quarterly progress rept. no. 
3, 1 Jan 61-1 Apr 61. Apr 61, 61p. incl. illus. 
tables. 

(Contract DA 36-039-sc-8 5379) 
(ARPA Order no. 130-60) Unclassified report 
DESCRIPTORS: *Microwave amplifiers, 
Amplifiers, *Electron tubes, Standing wave 
ratios, *Space charges, X band, Waveguide 
couplers, Magnetic fields Cathodes 
(Electron tubes), Anodes {Electron tubes), 
Radiofrequency power, Mathematical analysis, 
Design, Attenuation, Cold cathode tubes, 
Materials, Tests, Impedance matching, 

*Power amplifiers, Coupling circuits. 


Research was continued on crossed-field amplifi- 
ers. Two new methods of matching to the capaci- 
tively strapped slow-wave structure for the SFD- 
203 were investigated. The best of these had a 
VSWR of 231 or better over a 20% band. This 
matching arrangement was incorporated into the 
design for the: SFD-203 and construction of the 
first complete tube was started. A number of ex- 
periments using the SFD-202 and a smooth-bore 
version of the SFD-202 were performed. Informa- 
tion was collected concerning the space charge 
mode. A program involving 2 types of X-band 
tubes was instituted to give a direct comparison 
of forward and backward wave operation and to 
evaluate the effect of curvature on space charge 
modes. (Author) 
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AD=256 967 Biss 9, 21 
(5 June 61) OTS price $1.60 


Aerospace Corp., Los Angeles, Calif. 
VELOCITY RECOVERY AND SHEAR REDUCTION IN JET- 
DRIVEN VORTEX TUBES, 
by M. L. Rosenzweig. 10 Mar 61, 13p. (Rept. 
no. te eno 
(Contract AF 04(647) 594) 

Unclassified report 


DESCRIPTORS: *Hilsch tubes, 
*Jets, Velocity, 
bulent flow, 


*Vortices, 
Cylindrical bodies, 
Fluid flow, 


Tur- 
Nuclear propulsion. 


The laminar, two-dimensional flow of a viscous 
vortex, driven by tangential fluid injection in 

a porous cylindrical container, is considered. 
The jets are idealized as sources of mass and 
momentum. The tangential velocity profile in 

the annular region between the jet input radius 
of the cylinder is found analytically as a solu- 
tion of the tangential momentum equation. The 
peripheral wall shear is evaluated with and with- 
out radial fluid injection ‘through the cylinder 
wall. For a given tangential velocity in the 
vortex, radial fluid injection through the porous 
wall substantially reduces the shear. The effect 
of radial fluid injection on the fraction of the 
jet velocity that is recovered in the vortex is 
found by means of a torque balance, including the 
torque required to accelerate the radially in- 
jected fluid to the peripheral vortex velocity. 
For a given total mass flow through the center 

of the vortex, radial fluid injection is always 
detrimental to the velocity recovery in the vor- 
tex; that is, for a given jet velocity, diversion 
of a fraction of the mass flow from tangential 

to radial injection always results in a reduced 
vortex strength. The results for zero radial 
fluid injection are compared with experimental 
data for which the flow was turbulent. The 
theory predicts the recovery accurately even for 
turbulent flow, provided an appropriate turbulent 
eddy viscosity is included in the evaluation of 
the radial Reynolds number. (Author) 


AD-257 032 


Biv. YF, 37 
(8 June 61) 


OTS price $3.60 


Hydronautics, Inmc., Rockville, Md. 
THE EFFECT OF SURFACE WAVES ON SOME 
PARAMETERS OF A HYDROFOIL BOAT, 

by Milton Martin and Francis J. Turpin. Jan 61, 
14p. illus. (Technical rept. no. 001-3) 
(Contract NObs-78396) 


DESIGN 


Unclassified report 


DESCRIPTORS: *Hydrodynamics, Water waves, 
*Hydrofoil boats, Motion, Wind, Statistical 
processes, Analysis, Design, Ocean waves, 
Partial differential equations, Snells law. 


A study was made of the effect of the various sea 
states on flow over hydrofoils to determine the 
motions of hydrofoil boats, keel clearances and 
the demands to be made on the controls. Charts 
Were prepared giving expected significant hydro- 
foil angles of attack and encounter frequencies 
for various sea states and boat speeds. Curves 

of expected significant mean wave heights and 
wave lengths as a function of sea state are 

given for both fully developed and duration and 
fetch limited seas. The principal properties of 
swells and the principal effects of shallow water 
on the sea state are also discussed. The calcula- 
tions are based on the reasonable assumption of a 
Gaussian distribution of the wave amplitudes and 
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the use of Neumann's spectrum, which appears to 
be the most accurate existing formule that de- 
scribes the energy spectrum of the short crested 


sea. (Author) 
AD-257 054 Div. 9 
(6 June 61) OTS price $3.60 


Davidson Lab., 
m 2, 

UNSTEADY LIFT AND MOMENT ON FULLY CAVITATING HY- 
DROFOILS AT ZERO CAVITATION NUMBER, 
by Milton Martin, Mar 61, 34p. incl. 
(Rept. no. R-821) 

(Contract Nonr-26329) 


Stevens Inst. of Tech., Hoboken, 


illus. 


Unclassified report 


DESCRIPTORS: *Hydrofoils, Cavitation, Lift, 
Moments, *Hydrodynamics, Mathematical 
analysis, Oscillation, Marine propellers.,. 


Gust loads, Differential equations, 
differential equations, 
Potential theory. 


Partial 
Integral equations, 


Expressions are presented for the lift and moment 
coefficients of a thin sdpercavitating foil, per- 
forming generalized oscillations, in terms of the 
coefficients of a power series describing the 
chordwise amplitude distribution. The lift is in 
general made up of a circulation term, a pure 
damping term and an added mass term. The circu- 
lation term always acts at 5/16 of a chord length 
aft of the leading edge while the center of pure 
damping force and added mass depends on the mode 
of oscillation. The results are applied to the 
case of a foil moving through a stationary sinus- 
oidal vertical gust and to that of a rigid foil 
performing heaving and rotational oscillations. 
(Author) 


4D-257 055 Div. 9 
(5 June 61) OTS price $11.50 


Colorado U., Boulder. 
SPIKED BLUNT BODIES IN SUPERSONIC FLOW, 


by Hyman H,. Album, Master's thesis. June 61, 

53p. illus. 

(AFOSR- 307) Unclassified report 
DESCRIPTORS: *Spikes, Aerodynamics, *Drag, 
Reduction, *Aerodynamic configurations, Gas 
flow, Supersonics, Fluid mechanics, Wind 
tunnels, Cylindrical bodies, *Blunt bodies, 
Stability. 


The force and moment characteristics of spiked 
bodies with hemispherical, hemispherical-flat, 
and flat noses were determined in a supersonic 
wind tunnel at angles of attack from zero to 10 
degrees. The afterbodies were right circular 
cylinders. A fineness ratio of 3 was maintained 
for all of the basic bodies. The spikes were of 
five different configurations and ranged in 
length from 0.75 to 2.0 body diameters. Free- 
stream conditions included Mach numbers from 
2.0 to 3.0 and Reynolds numbers from 300,000 to 
900,000 (based on body diameter). It was found 
that the spikes greatly reduced the zero-angle 
drag, made the drag extremely sensitive to 
angle of attack variations, substantially in- 
creased the lift, and also increased the normal 
force. The body nose shape proved to be a 
critical factor in determining the magnitude 

of these characteristics and whether or not 

the spikes would have ‘a stabilizing effect on 
the body pitching momeat characteristics. 
(Author) 


p-257 060 Div. 9 
5 June 61) OTS price $1.75 


National Aeronautics and Space Administration, 
Washington, D. C. 


APPLICATION OF MONTE CARLO TECHNIQUE FOR DETER- 








Division 9 - FLUID MECHANICS 


MINING MANEUVERING LOADS FROM STATISTICAL IN- 
FORMATION ON AIRPLANE MOTIONS, 
by Harold A. Hamer, John P. Mayer, and Wilber B. 
Huston. May 61, 43p. incl. illus. tables (Rept. 
no, TN=D-524) 

Unclassified report 


Also available from NASA, Washington 25, D. C. 
as NASA Technical note D-524. 


DESCRIPTORS: *Jet fighters, *Jet plawes, 
Fighters, *Airplanes, Statistical analysis, 
Load distribution, *Stabilizers (Horizontal 
tail surfaces), Maneuverability, Flight 
testing, Numerical methods and procedures. 


A statistical analysis of horizontal-tail loads 
was made from measurements obtained on a fighter 
airplane during operational training. The flights 
covered altitudes up to about 50,000 feet and 
Mach numbers up to 1.22. The analysis was per- 
formed to determine the feasibility of calcu- 
lating horizontal-tail load from data on the 
flight conditions and airplane motions. Loads 
were calculated by two methods, a direct approach 
and a Monte carlo technique, and were compared 
with the measured loads for each type of mission 
performed during the flight investigation. 
(Author) 


AD-257 061 Div. 9 
(5 June 61) OTS price $1.50 


National Aeronautics and Space Administration, 

Washington, D. C. 

CALCULATED NORMAL LOAD FACTORS ON LIGHT AIR- 

PLANES TRAVERSING THE TRAILING VORTICES OF 

HEAVY TRANSPORT AIRPLANES, 

by William A. McGowan. May 61, 58p. incl. illus. 

tables, 17 refs. (Rept. no. TN-D-829) 
Unclassified report 


Also available from NASA, Washington 25, D. C. as 
NASA Technical note D-829. 


DESCRIPTORS: *Vortices, *Transport planes, 
*Airplanes, Elevators, Hazards, Wake, Load 
distribution, Mathematical analysis, *Aero- 
dynamics, Control surfaces, Differential 
equations. 


Results are presented of normal-load-factor 
calculations made for a light normal-category 
airplane and a light transport-category airplane 
traversing the wing-tip rolled-up trailing 
vortices of each of three heavy transport air- 
planes. The normal load factors were determined 
for several penetration paths lying in a plane 
perpendicular to the trailing vortices and for 
three light-airplane center-of-gravity locations 
and velocities. The methods used (formulated 
from available theories) and an example illus- 
trating use of derived charts for computing 
normal load factors are included. (Author) 


AD=-257 095 Dive. 9, 25 
(7 June 61) OTS price $4.60 


Illinois U., Urbana. 
ANALYTICAL STUDY OF THE BEHAVIOUR OF FLUIDS IN 
POROUS SOLID MEDIA, 
by Walter Rose. Quarterly progress rept. no. Te 
1 Mar-31 May 60, 1 June 61, 1v. incl, illus. 
table. 
(Contract DA 18-108-405-cm1-517) 

Unclassified report 


DESCRIPTORS: *Fluids, “Fluid mechanics, 
Capillaries, Porous materials, Solids, 

Partial differential equations, Wetting agents, 
Surfaces, Viscosity, *Capillary tubes, 

Motion picture film, *Fluid flow, Liquids, 
Digital computers, Programming. 


Progress is reported for work accomplished on 
the following phases: (1) a restatement of the 
problem of capillary flows (2) am analysis of 
the pe and application of the Brittin 
equation; (3) further development of the network 
model procedure of study, including machine 
programming and experimental aspects; and (4) 
determination of the velocity and acceleraticn 
dependency in the measurement of contact angle 
of moving fluid-fluid interfaces. (Author) 


AD-257 100 Div. 9; 25 
(2 June 61) OTS price $1.60 


Aerospace Technical Intelligence Center, 
Wright-Patterson Air Force Base, Ohio. 
CONTRIBUTIONS TO THE THEORY OF SURFACE WAVES IN 
MAGNETIC HYDRODYNAMICS (K Teorii Poverkhnostnykh 
Voln V Magnitnoy Gidrodinamike), 
by A. D. Kislovskiy. Oct 60, 10p. (Trans. no. 
F-TS-9754) 

Unclassified report 


DESCRIPTORS: *Magnetohydrodynamics, Theory, 
Liquids, Wave characteristics, Wave 
transmission, Velocity, Gravity, Magnetic 

- ant pay Bessel functions, Surface properties, 
eries. 


AD-257 103 Big. 9, 25 
(2 June 61) OTS price $1.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
CERTAIN PROBLEMS CONCERNING THE THEORY OF HEAT 
EXCHANGE IN THE LAMINAR FLOW OF A FLUID IN PIPES 
(Nekotoryye Voprosy Teorii Teploobmena Pri Lami- 
narnom Techenii Zhidkosti V Trubakh), 
by D, A. Lavuntsov. Jan 61. 15p. incl, illus. 
table (Trans. no. F-TS-9958 from Teploenergetika 
3255-60, 1958) 

Unclassified report 


DESCRIPTORS: *Pipes, Laminar boundary 
layer, *Fluid flow, *Heat transfer, 

Theory, Mathematical analysis, Differential 
equattons, Series, Integral equations, 
Hydrodynamics, Heat exchangers. 


Heat transfer in a hydrodynamically stabilized 
laminar flow is analyzed. A general solution of 
the constant heat input is supplied, which makes 
it possible to calculate the length of the 
heat-stabilization sector. Furthermore, the 
effect of axial heat conduction in the flow.on 
the heat emission at a constant temperature of 
the pipe wall and also at a constant heat input 
was studied. (Author) 


AD-257 110 Div. 9 
(5 June 61) OTS price $1.10 


Aerospace Technical Intelligence Center, Wright- 

Patterson Air Force Base, Ohio. 

WAYS OF DEVELOPING MODERN AERODYNAMICS (Puti 

Razvitiya Sovremennoy Aerodinamiki), 

by V. Votyakov and B. Shumyatskiy. Oct 60, 6p. 

incl, illus. (Trans. no. MCL=116 from Sovet- 

skaya Aviatsiya (Periodical) 67, 21 Mar 59) 
Unclassified report 


DESCRIPTORS: *Aerodynamics, *Supersonics, 
Theory, Thermodynamics, Heat transfer, Air, 
*Hypersonics, Shock waves, *Boundary layer, 
Chemical properties, Gas ionization, *Super- 
aerodynamics, Technological intelligence, 
USSR, 
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AD-257 176 Div. ‘9, 15 
(5 June 61) OTS price $2.60 


Bergen U. (Norway). 

MATHEMATICAL THEORY OF TURBULENCE. PART I. 
ASYMPTOTIC EXPANSIONS IN WALL-LAW LAYER, 

by Oddvar Bjorgum. July 60. 24p. (Technical 
Scientific note no. 2 
(Contract AF 61(052)275) 
(AFCRL TN-60-673) Unclassified report 
DESCRIPTORS: *Turbulence, 
differential equations, Boundary layer, 
*Turbulent flow, *Turbulent boundary layer, 
Laminar boundary layer, Reynolds number, 
Drag, Friction, Velocity, Mathematical 
analysis, Sheets. 


Series, Partial 


In the case of a linear differential equation 

an expansion in powers of a parameter may be 
multiplied by any power of that parameter and 
still be a solution of the differential equa- 
tion. In general, this is not so in the case 

of non-linear differential equations. In the 
present paper. this fact is exploited to derive 
possible asymptotic expansions compatible with 
Navier-Stokes equations in wall-law layer of 
stationary turbulent flows, i.e. turbulent flows 
in which all properly averaged quantities remain 
stationary. Three types of stationary turbulent 
flow are considered, (i) the flow between two 
parallel plane walls in relative motion, (ii) 
pressure flow between parallel plane walls at 
rest, and (iii) boundary layer along a flat 
plate. It is found that two essentially dif- 
ferent asymptotic expansions are compatible with 
Navier-Stokes equations. One of these expansions 
may yield the above wall law whereas the other 
yields a possible wall law which indicates the 
possibility of a type of turbulent flow which 

is different from that found in ordinary lab- 
oratory experiments. In either case the dif- 
ferential equations are the same in all three 
types of flow considered, thus indicating the 
same wall law in all three cases. (Author) 


AD-257 177 Biv. 9, 
(5 June 61) OTS price $3.60 


Bergen U. (Norway). 

SOME CONSIDERATIONS ON POSSIBLE CALCULATIONS 
CONCERNING SUB-SONIC SHEAR-FLOW TURBULENCE, 
by Oddvar Bjorgum. June 60, 34p. (Technical 
Scientific note no. 1) 
(Contract AF 61(052)275) 
(AFCRL TN-60-672) Unclassified report 
DESCRIPTORS: 
Gas flow, *Subsonic flow, 
analysis, *Turbulent flow, 
(Mathematics), Velocity, 
Statistical functions, 
equations, 
equations, 
Probability, 
*Turbulence. 


*Shear stresses, Fluid flow, 
Mathematical 
Operators 
Numerical analysis, 
Series, Integral 
Reynolds number, Differential 
Tensor analysis, Determinants, 
Partial differential equations, 


The problems considered in this paper are (a) 
the theoretical determination of the mean ve- 
locity profile of a simple stationary turbulent 
shear flow and (b) the determination of the 
lowest critical Reynolds number for which such 

a turbulent flow is possible. The general case 
of three-dimensional fluctuations is considered. 
(Author) 


AD=-257 194 Div. 9, 25 
(7 June 61) OTS price $5.60 


Cornell Aeronautical Lab., Inc,, Buffalo, N. Y, 
A THERMAL RAYLEIGH PROBLEM IN A VISCOUS RELAXING 
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GAS 

by J. T. Curtis and WN. E. Gibson, April 61, 45p. 
incl. illus. tables (Rept. no, AF-1285-A-6) 
(Contract Nonr-265300) 


Unclassified report 


DESCRIPTORS: *Gas flow, Heat transfer, 
*Relaxation time, Diffusion, *Hypersonic flow, 
*Viscosity, Boundary layer, *Thermal diffusion, 
*Superaerodynamics, Hypersonics, Excitation, 
Molecules, Atoms, Partial differential 
equations, Differential equations, 


A one-dimensional analog of certain nonequilib- 
rium boundary layer problems is studied theo- 
retically, By the imposition of a weak tempera- 
ture jump at the bounding plane, a viscous wave 
is produced in a semi-infinite region filled with 
a gas initially in a state of equilibrium, Finite 
reaction rates and wall catalycity are assumed. 
Linearized equations, applicable to either 
vibrational or dissociative relaxation, are de- 
rived for a diffusive process and are solved 
exactly for the special case of the Lewis number 
equal to one. The effect of small departures 

of the Lewis number from one has also been 
investigated. (Author) 


p-257 278 Div. 9 
9 June 61) OTS price $1.75 


National Aeronautics and Space Administration, 
Washington, D. C. 
EXPERIMENTAL DETERMINATION OF THE RECOVERY FACTOR 
AND ANALYTICAL SOLUTION OF THE CONICAL FLOW FIELD 
FOR A 20 DEGREE INCLUDED ANGLE CONE AT MACH NUM 
BERS OF 4.6 AND 6.0 AND STAGNATION TEMPERATURES 
TO 2600 DEGREES R. 
by Frank A. Pfyl and Leroy L. Presley. June 61. 
64p. incl. illus. tables, 35 refs. (Technical 
note D-353) 

Unclassified report 


Also available from NASA, Washington 25, D. C., 
as NASA Technical note D-353. 


DESCRIPTORS: *Conical bodies, 


*Supersonics, 
Bodies of revolution, 


Mathematical analysis, 
*Hypersonics, *Aerodynamics, Heat transfer, 
Thermodynamics, Differential equations, 
Aerodynamic configurations, Reynolds number, 
Enthalpy. 


The Reynolds number range of the tests conducted 
at the high temperatures fell in the slip-flow 
regime, The results indicated, generally, that 
the recovery factor can be predicted satisfacto- 
rily using the square root of the Prandtl number. 
The recovery date also indicated two definite 
trends: one of decreasing recovery factor with 
decreasing pressure, and one of decreasing re- 
covery factor with increasing temperature. 
(Author) 


AD-257 279 Div. 9 
(9 June 61) OTS price $1.50 


National Aeronautics and Space Administration, 
Washington, D. C. ri 
AERODYNAMIC LOADS AT MACH NUMBERS FROM 0.70 TO 
2.22 ON AN AIRPLANE MODEL HAVING A WING AND CA- 
NARD OF TRIANGULAR PLAN FORM AND EITHER SINGLE OR 
TWIN VERTICAL TAILS, 
by Victor L. Peterson and Gene P. Menees. June 61, 
57p. incl. illus. tables (Rept. no. NASA TN 
D-690) 

Unclassified report 


Also available from NASA, Washington 25, D. C., 
as NASA Technical note D-690, 








Division 9 - FLUID MECHANICS 


DESCRIPTORS: *Aerodynamics, *Transonics, 
*Supersonics, Load distribution, *Wing-body 
configurations, *Supersonic planes, *Canard 
configuration, Aerodynamic configurations, 
Triangular wings, Lift, Drag, Moments, 
Pressure, Fins, Model tests. 


Results of an investigation of the aerodynamic 
loads on a canard airplane model are presented 
without detailed analysis for the Mach number 
range of 0.70 to 2.22, The model consisted of a 
triangular wing and canard of aspect ratio 2 
mounted on a Sears-Haack body of fineness ratio 
12.5 and either a single body-mounted vertical 
tail or twin wing-mounted vertical tails of low 
aspect ratio and sweptback plan form. The body, 
right wing panel, single vertical tail, and left 
twin vertical tail were instrumented for meas- 
uring pressures. Data were obtained for angles 

of attack ranging from -4 degrees to +16 degrees, 
nominal canard deflection angles of O degrees and 
10 degrees, and angles of sideslip of O degrees 
and 5.3 degrees. The Reynolds number was 2.9 x 

10 to the 6th power based on the wing mean aero- 
dynamic chord. (Author) 
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National Aeronautics and Space Administration, 
Washington, D. C. 
STATIC LONGITUDINAL AERODYNAMIC CHARACTERISTICS 
AT TRIANGULAR PYRAMIDAL LIFTING REENTRY CONFIGU— 
RATION FOR ANGLES OF ATTACK UP TO 110 DEGREES, 
by John P, Mugler, Jr., and Walter B, Olstad. 
June 61, 38p. incl, illus. tables. (Technical 
note D-797) 

Unclassified report 


Also available from NASA, Washington 25, D. C., 
as NASA Technical note D-797,. 


DESCRIPTORS: *Transonics, *Aerodynamics, 
*Re-entry vehicles, *Blunt bodies, Drag, 
Stability, Stability (Longitudinal), Lift, 
Pressure, Moments, *Supersonics, Reynolds 
number, Aerodynamic configurations, Model 
tests. 


The static longitudinal aerodynamic characteris-— 
tics of a blunted right triangular pyramidal 
lifting reentry configuration have been obtained 
at Mach numbers from 0,60 to 1.20 and angles of 
attack from 0 degrees to 110 degrees. The test 
Reynolds number, based on the mean geometric 
chord, varied during the tests from about 2,2 x 
10 to the 6th power to 5.7 x 10 to the 6th power, 
The results indicate that the model was statical- 
ly longitudinally stable near 0 degrees and 90 
degrees angle of attacks however, the onset of 
pitch-up caused unstable or neutrally. stable 
regions between angles of attack of about 25 de~- 
grees to 50 degrees, Maximum lift-drag ratios of 
about 2.4 were obtained at subsonic speeds and 
then diminished to about 1.6 at low supersonic 
speeds. Comparisons with data from other tests 
indicate that blunting the nose, leading edge, 
and ridge line had little effect on the maximum 
lift-drag ratio. (Author) 


AD=-257 305 Div. 9, 31 
(9 June 61) OTS price $2.60 


Berlin Towing Tank (Germany). 
ON OSCILLATING HYDROFOILS. PART I, 
by S. Schuster and H. Schwanecke., Dec 60, 17p. 
illus. tables. 
(Contract N62558-2236) 
Unclassified report 


DESCRIPTORS: *Hydrofoils, Oscillation, 
Fluid flow, Lift, Hydrofoil boats, Tests, 
Mathematical analysis, Hydrodynamics, 
Integral equations, Design. 


The results of the tests for the steady state 
comfirm generally speaking the prediction of the 
theory in the case of the flat foil, The inffu- 
ence of the aspect ratio and-of the water sug- 
face on dihedral foils may be evaluated approxi- 
mately, Therefore it can be assumed that the 
fundamental physical considerations are logical, 
and that they represent a convenient basis fer 
any theoretical examination of nonsteady proces- 
ses. The results of the tests of the nonsteady 
state do not yet permit any substantial conclu- 
sions for at the moment neither the speed of 
travel nor the direction of propagation of the 
waves was varied.’ (Author) 


AD=-257 324 Div. 9 
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Princeton U., N. J. 

PRELIMINARY REPORT ON THE THEORETICAL TREATMENT 

OF THE TWO-DIMENSIONAL GROUND EFFECT MACHINE IN 

FORWARD MOTION, 

Ay J. Davies. Jan 61, 10p. illus, (Rept. no. 

(Comtract DA 44-177-te-524, Proj. 9-38-01-000) 
Unclassified report 


DESCRIPTORS: Ground effect, Mathematical 
analysis, *Flying platforms, Integral equa- 
tions, *Aerodynamics, Jets Jet mixing flow, 
Transformations (Mathematics), Potential 
theory. 


An idealized model of a two dimensional ground 
effect machine in forward motion is treated 
theoretically. Ideal potential flow is assumed 
and the Schwartz-Christoffel transformation is 
used to obtain the flow equations. A symmetri- 
cal model about the mid-point is assumed with 
jets tilted inward. (Author) 


AD-257 381 Div. 9 
(12 June 61) OTS price $3.60 


Arnold Engineering Development Center, Arnold 

Air Force Station, Tenn, 

INVESTIGATION OF BOUNDARY-LAYER SUCTION ON A 20- 

CALIBER OGIVE CYLINDER AT MACH NUMBERS 2,5, 3.0, 

3.5, AND 4.0, 

by W. T. Strike and S, Pate, June 61, 30p. incl. 

illus, table (AEDC TN 61-66) 

(Contract AF 40(600)800, Proj. 1366) 
Unclassified report 


DESCRIPTORS: Supersonics, Effectiveness, 
*Boundary layer control, *Suction slots, Test 
methods, *Bodies of revolution, *Ogives, 
Drag, Supersonic wind tunnels, Wind tunnel 
models, Model tests, “Cylindrical bodies, 
Supersonic flow, Instrumentation, 


A second investigation was conducted in the 12- 
in,, intermittent, supersonic wind tunnel of the 
von Karman Gas Dynamics Facility to measure the 
effectiveness of boundary-layer suction on a -20- 
caliber ogive cylinder. The application of suc~ 
tion type boundary-layer control on the ogive was 
investigated at Mach numbers 2.5, 3.0, 3.5, and 
4.0 over a unit Reynolds number range from 0,07 
to 1,03 x 10 to the 6th power per inch with the 
model at zero angle of attack, Some additional 
data were obtained at 2-deg angle of attack at 
Mach number 3. As a result of improving the de- 


sign of the suction system a significant gain was 


made in reducing the net drag of the model at 
Mach number 3 by boundary-layer suction, The 
presence of the suction slots with no suction 
when compared with the sealed slot configuration 
(that is, smooth model) had some influence on the 
boundary-layer characteristics at all Mach 
numbers, (Author 
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Cornell Aeronautical Lab., Inc., Buffalo, N. Y. 
EXACT SOLUTIONS FOR NONEQUILIBRIUM EXPANSIONS OF 
AIR WITH COUPLED CHEMICAL REACTIONS, 

by Alan Q. Eschenroeder, Donald W. Boyer, and 

J. Gordon Hall, May 61, 21p. incl. illus. tables, 
14 refs, (Rept. no, AF-1413-A-1) 

(Contract AF 49(638)792 and AF 40(600)804) 
(AFOSR 622) Unclassified report 


DESCRIPTORS: Thermodynamics, 

*Reaction kinetics, *Gas flow, 
*Rocket motor nozzles, 
bination reactions, 
*Oxygen, *Nitrogen, 
pounds, Oxides, 
equilibrium, 
sonic flow, 
propulsion, 
reactions, 


Thermochemistry, 
Gases, 
Dissociation, Recom- 
Chemical reactions, Air, 
Atoms, Nitrogen com- 
Hypersonic nozzles, Chemical 
Enthalpy, Shock waves, Hyper- 
Hypersonic wind tunnels, *Rocket 
Pressure, Argon, Exchange 


Results of numerical integrations of the coupled 
chemical rate equations and gasdynamic equations 
are presented for nozzle airflows. Composition 
histories are shown for a kinetic mechanism in- 
cluding 6 species and 14 reactions. The freezing 
process is complex because the N-O shuffle reac~ 
tions couple the disociation-recombination reac- 
tions, In many cases where the energy in N dis- 
sociation is significant, the fast shuffle reac- 
tions prevent N atom freezing which would other- 
wise occur if 3 body recombination were the only 
process operating. Nitric oxide concentrations 
undershoot the equilibrium values in many cases. 
Oxygen freezing is affected little by the shuffle 
reactions. Results suggest the applicability of 
simplified chemical kinetic models based on the 
shuffle reactions for airflows in various regimes 
of the initial state. (Author) 
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California Inst. of Tech., Pasadena, Calif. 
VECTOR VELOCITY FLUCTUATIONS OF PROPAGATING STALL 
IN AXIAL FLOW COMPRESSORS, 
by Charles A. Bodeen, Thesis. 1961, 62p. incl. 
illus. tables, 25 refs. 

Unclassified report 


DESCRIPTORS: Stalling, *Axial flow 
compressors, Compressors, Tests, Velocity, 
Instrumentation, Measurement, Airfoils, 
*Aerodynamics, *Anemometers. 


The angular velocity of propagation of a single 
cell partial span propagating stall traveling on 
an isolated, or relatively isolated, axial com- 
pressor blade row was found experimentally to be 
equal to the downstream angular velocity of the 
flow outside the stall cell between successive 
passages of the stall cell averaged over the 
blade span, In a machine consisting of three 
stages, a similar stall was found to propagate 
at the mean of two such averages, i.e., upstream 
and downstream from any interior blade row, The 
sides of partial span stall cells were found to 
be streamtubes in several cases, Other general 
but less significant observations of propagating 
stall are reported, The hot wire anemometers 
used to measure unsteady vector velocities are 
described, (Author) 
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General Applied Science Labs,, Inc., Hempstead, 
N. Y¥ 


PROPELLER SINGING ANALYSIS, 


FLUID MECHANICS - Division 9 


by L. Arnold, F. Lane, and S, Slutsky, Final 
rept. 1961, 69p. (Technical rept. no, 221) 
(Contract Nonr=274500) 


Unclassified report 


DESCRIPTORS: *Marine propellers, Mathe- 
matical analysis, *Hydrofoils, Vortices, 
Stalling, Flutter, Underwater sound, 
Acoustics, Integral equations, Differential 
equations, Lift, Drag, Moments, Boundary 
layer, Vibration, “Hydrodynamics, Oscil- 
lation, Pressure, Elasticity, Deformation, 
Trim tabs, Wings, Underwater sound 
transmission, 


A theoretical investigation is presented of the 
phenomenon of singing of moving hydrofoil vanes 
or blades, The experimentally noted dependence 
of Strouhal frequency on blade thickness, bound- 
ary layer thickness and vibration amplitude is 
taken into consideration in formulating an ex- 
pression for the hydrodynamic forces acting on 
the blade, The unsteady hydrodynamic forces 
associated with an oscillating blade are general- 
ized by relinquishing the Kutta condition of 
boundedness of pressure jump at the blade trail- 
ing edge, Curves of frequency and amplitude 
versus velocity were obtained which bear good 
qualitative resemblance with available experi- 
ment, The effect of trailing edge thickness is 
also examined and indicates frequency and am- 
plitude effects consistent with experiment. The 
sound, field intensity and distribution is dis- 
cussed and an estimate obtained, (Author) 


AD=257 451 Div. 9 
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Mississippi State U., State College. 
AN EXAMINATION OF FULLY DEVELOPED TURBULENT 
FLOW IN A SQUARE DUCT, 

by John C, Mauer, 12 May 61. 32p. incl. illus. 
tables (Research rept. no, 33) 
(Contract Nonr-97801) 


Unclassified report 
DESCRIPTORS: *Turbulent flow, 

Fluid flow, *Ducts, Velocity, 
Pressure, Test equipment, 
ential equations, 


Measurement, 
Wake, 
Partial differ- 
Mathematical analysis. 


The problem of describing the velocity profiles 
and other flow data in a square duct was in- 
vestigated using the boundary layer description 
due to Cornish, The existence of a negative 
local free stream velocity with components due to 
wake over the friction velocity function was dis- 
covered and a method of describing the profile 

as a function of its position within the pipe 

was deduced, A method was determined to pre- 
dict total quantity flow in a square duct as a 
function of both centerline velocity and static 
pressure loss down the duct. Profiles were 
measured at a wide range of centerline veloc- 
ities, and the theories were verified 
experimentally. (Author) 


AD=257 500 


Div. 9, 25 
(12 June 61) 


OTS price $1.60 


Mathematics Research Center, U. of Wisconsin, 
Madison, 

ON VARIATIONAL PRINCIPLES FOR NON-NEWTONIAN 
FLUIDS, 

by M. W. Johnson, Jr. November 60, 18p. incl. 
(MRC Technical summary rept. no, 208) 
(Contract DA 11-022-ORD-2059) 


Unclassified report 
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Paper presented at the thirty-first annual meet- 
ing of the Society of Rheology, Mellon Inst., 
Pittsburgh, Pa., Oct 31-Nov 2, 1960, 


DESCRIPTORS: *Fluid flow, Partial differential 
equations, Tensor analysis, Differential equa~ 
tions, *Fluid mechanics, Velocity, Deformation, 
Stresses, Turbulence, Mathematical analysis, 
Integral equations, 
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New York U. Coll. of Engineering, N. Y. 

ATTEMPTS AT DERIVATION OF TRANSITION FROM LAMINAR 
INTO TURBULENT FLOW ALONG A FLAT PLATE, 

by H, F. Ludloff and D. F. DeSanto, Final rept. 
Nov 60, 39p. incl. illus. tables, 41 refs. 
peter - AF 18(603) 25) 

AFOSR-722) Unclassified report 
DESCRIPTORS: *Turbulent flow, Partial differ- 
ential equations, *Numerical analysis, Trans- 
port properties, Turbulent boundary layer, 
Vortices, Sheets, Laminar boundary layer, 
Turbulence, Difference equations, Linear sys- 
tems, Non-linear systems, Fluid. flow, 
Thickness, Perturbation theory. 


Research has resulted in the derivation of a 
numerical scheme for the solution of the complete 
Navier-Stokes equations for two-dimensional time- 
dimensional time-dependent viscous incompressible 
flow, as applied to the problem of the development 
of turbulence in the laminar boundary layer on a 
flat plate. The basic equations are reduced to a 
single quasi-linear vorticity-transport equation 
plus a Poisson equations these are then written 
in finite-difference form. The solution of the 
difference system comprises a semi-implicit 
scheme for the quasi-linear equation together 
with an extrapolated line-Liebmann iteration 
method for the linear Poisson analog. Solutions 
for the two cases investigated (very low amplitude 
linear and very hdgh amplitude nonlinear) are 
presented and discussed. The numerieal scheme is 
demonstrated to be stable and capable of generat- 
ing solutions which exhibit major theoretical 
and/or experimentally-observable features for 
each of the two cases. (Author) 
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(13 June 61) OTS price $4.60 


New York U. Coll. of Engineering, N. Y. 
NUMERICAL STUDIES OF TRANSITION FROM LAMINAR TO 
TURBULENT FLOW OVER A FLAT PLATE, 

by D. F, DeSanto and H. B, Keller, Final rept. 
Apr 61, 45p. incl. illus. tables. 

(Contract AF 18(603)25; In cooperation with 
Institute of Mathematical Sciences, N. Y., 
Contract AF 49(638)446) 
(AFOSR-723) Unclassified report 
DESCRIPTORS: *Boundary layer, *Fluid flow, 
Laminar boundary layer, Turbulent boundary 
layer, “Fluid mechanics, Turbulent flow, 
Sheets, Turbulence, Mathematical analysis, 
Difference equations, Hydrodynamics, Motion, 
Equations, Numerical analysis. 


A finite-difference technique is developed for 
analyzing the time-dependent two-dimensional 
flow of an incompressible viscous fluid over a 
semi-infinite flat plate. The complete (non- 
linear) equations of motion for perturbed Blasius 
flow are numerically integrated with respect to 
time, and the propagation of disturbances in 
the boundary layer is determined. An analysis 
of the theoretical convergence and stability 
properties of the difference scheme is carried 
out, The method developed has been employed in 


two test calculations, in which slightly un- 
stable oscillatory disturbances have been intro- 
duced at some upstream point, The numerical so- 
lutions exhibit many of the major theoretical 
and experimentally observed features associated 
with transition from laminar to turbulent 
boundary—layer flow. (Author) 
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Guggenheim Aeronautical Lab,, Calif, Inst. of 
Tech,, Pasadena, 
FUNDAMENTAL STUDIES RELATING TO SYSTEMS ANALYSIS 
OF SOLID PROPELLANTS, 
by M. L. Williams, P. J. Blatz, and R. A, 
Schapery. Final rept. Feb 61, 295p. incl. illus, 
tables, 98 refs. (Rept. no. GALCIT SM 61-5) 
(Subcontract to Redstone Div., Thiokol Chemical 
Corp., Contracts DA 01~-021-0ORD-11919, DA O1- 
021-ORD-780, DA 01-021-ORD-5314 and Thiokol 
Chemical Corp., Brigham City, Utah, Contract 
AF 33(600) 36514) 
(Rept. no, 23-61) Unclassified report 
DESCRIPTORS: *Solid rocket propellants, 
*“Propellant grains, Analysis, Structures, 
Viscosity, *Elasticity, Mechanical 
roperties Stresses, Deformation, Failure 
Sonabenkes . Fracture (Mechanics), Tests, 
Theory, Mathematical analysis, Relaxation 
time, Equations, Temperature, Physical 
properties. 


A description is presented of the type of struc- 
tural complications introduced by a viscoelastic 
material to provide background information for 
evaluating the structural integrity of a solid 
propellant rocket grain, From the engineering 
standpoint the problem areas were separated into 
3 categoriess (1) characterization of material 
propertiess (2) analysis proceduress and (3) 
failure criteria. The assumptions under which 
the analysis was made are thats (1) the vis- 
soelastic medium is isotropic, homogeneous, and 
continuouss (2) deformations are sufficiently 
small to be considered infinitesimals (3) iner= 
tia forces, due to straining, are neglected; 

and (4) idealized geometries are considered for 
which analytical solutions may be obtained, 
Discussions on material characterization include 
the operational concept for stress-strain rela- 
tions, linear viscoelastic and model representa- 
tion, spectral distribution functions, tempera- 
ture-time shift phenomena, and mechanical 
property determination, 
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Bureau of Mines, Pittsburgh, Pa. 

RESEARCH ON THE FIRE AND EXPLOSION HAZARDS ASSO- 
CIATED WITH NEW LIQUID PROPELLANTS, 

by David Burgess, Joseph Grumer, and 
Michael G. Zabetakis, Progress rept. no. 8 
1 Feb-30 Apr 61. 30 Apr 61, 7p. illus. 
(Contract NAonr-8-61) 


Unclassified report 


DESCRIPTORS: *Liquid rocket propellants, 
*“Hydrazines, *Methyl hydrazines, Tetroxides, 
Amines, Nitrogen compounds, Dioxides, Ig- 
nition, Oxides, Combustion, Flame propa- 
gation, Detonation, *Rocket fuels, Gases, 
"Explosions, Spark ignition, Temperature, 


Oxygen, Ethylene, Test facilities, *Fires, 
*Hazards. 
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FUELS AND COMBUSTION-Division 10 


The fuels studies included N2H4, MMH, and UDMH, 
Spontaneous ignition temperatures (S.I.T.) of 
liquid monomethyl hydrazine (MMH), N2H4, and 
UDMH in various NO2 - air atmospheres were 
determined for several liquid fuel temperatures. 
Results showed that the S.I.T. for UDMH and N2H4 
at any fixed concentration of NO2 decreased with 
imcreased fuel temperature. S.I.T, curves for 
liquid MMH at 36, 55 and 67C indicated a de- 
creasing S.I.T. with decreasing liquid tempera- 
ture. Detonation and flame propagation studies 
of a 20% UDMH-O mixture indicated a peak pres- 
sure in the experiment of about 330 psiz prop- 
agation fon velocities are comparable to those 
obtained with ethylene-O mixtures. Minimum 
energy requirements under the same test con- 
ditions to produce ethylene-O and UDMH-O det- 
omations are 11.5 and 10.5 joules, respectively. 
The mechanics of the central initiation-det- 
omation test procedure are described. 


AD-257 018 Div. 10 
(5 June 61) OTS price $1.10 


Princeton U.. N. J. 
BURNING RATE CONTROL FACTORS IN SOLID PROPELLANTS, 
by Kimball P. Hall and E. Karl Bastress. Quarter- 


ly technical summary rept. no. 9, 1 Jan- 
31 Mar 61. 15 May 61, 5p. illus. (Aeronautical 
engineering rept. no. 446-1) 


(Contract Nonr-185832, Proj. NR 098-201) 
(ARPA order no. 23-59 and 23-60) 


Unclassified report 


DESCRIPTORS: *Solid rocket propellants, 
*Propellant grains, *Rocket oxidizers, 
Perchlorates, Sulfides, Polymers, Binders, 
Acrylic resins, Butadienes, Aluminum, 
Particles, Combustion, Pressure, Casting, 
High pressure research, Test equipment, 
Vacuum apparatus, Processing. 


Programs under development includes (1) effects 
of oxidizer particle size in polysulfide pro- 
pellants; (2b relation between binders (polybuta- 
diene-acrylic acid) and burning characteristics; 
(3) propellant burning rates at high pressures; 
and (4) Al propellant burning rates. New ap- 
paratus were manufactured for vacuum casting 

of uncured propellant. The propellant mold is 
placed on a table which is vibrated by an 
electro-magnetic vibrator. The entire apparatus 
is enclosed in a bell jar. A new strand burner 
was developed with the following features: (1) 
incorporation of upward flow of N purge gas 
around the burning strand to increase precision 
of burning rate measurements; (2) operating tem 
peratures between -100 and 300 Fs; and (3) burning 
rate measurements at the rate of 5 or more per 
hour. 


AD-257 120 Div. 10 
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Aerospace Technical Intelligence Center, Wright- 

Patterson Air Force Base, Ohio, 

FUEL FOR COSMIC SHIPS (Toplivo Dlya Kosmiches- 

kikh Korabley), 

by P. Petunin, 21 Oct 60, 5p. (Trans. no. MCL- 

360 from Komsomol'’skaya Pravda, p. 4, 22 Aug 59) 
Unclassified report 


DESCRIPTORS: *Rocket fuels, Solid rocket 
propellants, Liquid rocket propellants, 
Rocket oxidizers, Spaceships, Metals, 
Liquefied gases, Internal combustion engines, 
Rocket propulsion, Propulsion, Theory, 
Thermochemistry, USSR, Recombination 
reactions, Ion rockets, Space flight. 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 
RELATION BETWEEN THE RATE OF COMBUSTION OF 
INDIVIDUAL HYDROCARBONS AND ETHERS AND THEIR 
STRUCTURE (0 Zavisimosti Skorosti Vygcraniya 
Individual*Nykh Uglevodorodoy I Zfirovw Ot Nkh 
Stroeniya), 
by V. V.. Makarenkoy, A, P. Meshcheryakov and 
others. Oct 60. lip. incl, illus. tables, 11 refs. 
(Trans. no, MCL-577 from Izvestiya Vysshikh 
Uchebnykh Zavedeniy, Heft* I Gaz 4371-78, 1959) 
Unclassified report 


DESCRIPTORS: *Hydrocarbons, 
Monocyclic compounds, 
Molecular structure, 

Combustion, 


*Ethers, 
Polycyclic compounds, 
Molecular weight, 

Low pressure research, Benzenes, 


The combustion rates of individual hydrocarbons 
and ethers have been investigated on a Bunsen 
burner at 150 mm Hg pressure in laminar. flow. 

The difference in the combustion rates of hydro- 
carbons with the same number of C atoms, but 
belonging to different classes, has been demon- 
strated. It has been shown that, in a homologous 
series of alkanes of normal structure (with up 
to 10 C atoms in the molecule) and in the ethers, 
the combustion rate decreases linearly with 
increasing molecular weight. Molecules of al- 
kanes of branched structure have a higher con- 
bustion rate than molecules of normal struc- 
ture, with the same molecular weight. Molecules 
with a double bond have a higher rate of conm- 
bustion than molecules having the same structure 
but no double bonds. (Ausher) 


AD-257 143 Div. 10 
(2 June 61) OTS price $4.60 
Aerospace Technical Intelligence Center, 
Wright-Patterson Air Force Base, Ohio. 
CHEMISTRY, TECHNOLOGY AND CALCULATION OF THE 
PROCESSES OF MOTOR FUEL SYNTHESIS (Khimiya, 
Tekhnologiya I Raschet Protsessov Sinteza 
Motornukh Topliv), 
by M. F. Nagiyev. Oct 60, 40p. incl. illus. 
tables, 28 refs. (Trans. no, MCL-578 from 
—_— Akademii Nauk SSSR, Moskva-:65-95, 
1955 

Unclassified report 


DESCRIPTORS: *Jet engine fuels, 
*Fuels, Jet engines, Turbojet engines, 
Hydrocarbons, Oxidizers, Fuel additives, 
Physical properties, Chemical properties, 
Gas turbines, “Aviation fuels, USSR, 
Polymerization, 


Synthesis, 


Various fuels were evaluated with respect to 
their possible use in gas turbines. The follow- 
ing characteristios were used as a basis: (1) 
pumping properties of the fuel under any operat- 
ing conditions; (2) dependable starting of the 
engine at low temperatures; (3) stability of 
burning under any conditions; (4) highest pos- 
sible heat value; (5) smallest possible size of 
combustion zone$ (6) smallest possible harmful 
influence of the combustion products on the 
walls of the chamber and the turbine blades; and 
(7) safety of the fuel. A detailed description 
is given of the physical and chemical properties 
of hydrocarbons that enter into a modern fuel 
composition and those of the alkene hydrocarbons, 
which may be used as fuel components in the 
future, For producing jet fuels the develop- 
ment of aklylation, polymerization, and other 
processes is recommended in order to obtain 
products which boil in the same range (65 to 

300 C) but are more suitable fuels for modern 
jet aircraft. 








Division 11 - GROUND TRANSPORTATION EQUIPMENT 


AD=-257 144 Div. 10, 4, 14 
(2 June 61)-OTS price $4.10 


Aerospace Technical Intelligence Center, Wright 
Patterson Air Force Base, Ohio. 
STUDY OF THE COMPOSITION OF THE LIGHT FRACTIONS 
OF SOVIET CRUDES (Issledovaniye Sostava Legkikh 
Fraktsiy Sovetskikh Nefty), 
by A. V. Topchiyev, B. A. Kazanskiy and others. 
Oct 60. 40p. 160 refs. (Trans. no. MCL~580 from 
Uspekhi Khimii; Izdatel'Stvo Akademii Nauk 27: 
1177-1197, 1958) 

Unclassified report 


DESCRIPTORS: *Petroleum, *Hydrocarbons, 
*Fuels, *Aviation fuels, *Kerosene, Oils, 
Mineral oil, Lubricants, Gasoline, 
Airplane engine oils, Petroleum industry, 
Production, Processing, Fractionation, 
Spectrographic analysis, Chemical analysis, 
Chromatographic analysis, USSR. 


A survey of the principal work on analysis of 
the light fractions of USSR crudes is presented. 
In connection with USSR development of the con- 
struction of aircraft and automobile engines and 
expansion of the chemical industry, it became 
necessary to make detailed studies of the hydro- 
carbon composition of the benzene~kerosene frac- 
tions of petroleum. The study of the struc- 
ture and properties of the hydrocarbons con- 
tained in petroleum fractions and petroleum 
products is necessary for the selection and de- 
velopment of fuels. To solve the problem of 

the extraction of petroleum, it is essential 

to deepen and broaden the experimental data on 
the nature, concentration, and structure of the 
hydrocarbon and non—hydrocarbon components, and 
of the organosulfur, nitrogenous, and oxygenous 
compounds entering into the composition of 
petroleum. (Author) 


AD=-257 300 wives ee to 
(9 June 61) OTS price $6.60 


Rocketdyne, Canoga Park, Calif. 

RESEARCH ON THE HAZARD CLASSIFICATION OF NEW 
LIQUID ROCKET PROPELLANTS, 
Quarterly progress rept. for period ending 

30 Apr 61, 30 Apr 61, 65p. incl. illus. tables. 
oe no, F astexat 

Contract AF 33(616)6939) 

Unclassified report 


DESCRIPTORS: *Liquid rocket propellants, 
*Hazards, Handling, Storage, Pentaboranes, 
Nitrogen compounds, Tetroxides, Chlorine 
compounds, Fluorides, Hydrazines, Rocket 
oxidizers, Safety, Methyl hydrazines, 
Design, Tests, Toxicity, Blast, Pressure 
Ignition, Rocket fuels. 


Quantitative results from 57 small-scale tests 
are presented to supplement preliminary results 
from visual observations, The spills of CIF3, 
N204, N2H4, and B5H9 were made singly and in 
pairs, on various surfaces under different 
ambient conditions, CIF3 reacted with all sur- 
faces (except the concrete), causing either 
ignition or weak audible reports and a considera- 
ble release of toxic vapors. Spills of B5H9 on 
various surfaces, resulted in spontaneous ignition 
with air under some of the conditions tested, 

On all surfaces except H20 the propellant ignited 
above ambient temperatures of 70 F3 on dirt, 

and asphalt surfaces, the propellant ignited 
below this temperature, Spills of N204 with C1F3 
failed to show any indication of reactions. N2H4 
ignited instantaneously with C1IF3 under all test 
conditions, Some of the tests resulted in a series 
of very slight overpressures which were compared 
to equivalent overpressures originating from 
smaller amounts of TNT. Spills of B5H9 and C1F3 


resulted in hypergolic ignition and intense fire- 
balls, Results from spills of N2H4 and N204 were 
very similar to those of the Titan II propellants. 
(Author) 


AD-257 349 Dis. - 10, -14,.32 
(9 Jume 61) OTS price $1.10 


Forest Products Lab., Madison, Wis. 
WOOD FUEL.COMBUSTION PRACTICE, 
by L. H. Reineke. May 61, 9p. incl. tables. 
(Rept. no, 1666-18) 
Unclassified report 


DESCRIPTORS: 
Charcoal, 
oration, 


*Wood, *Fuels, 
Chemical reactions, 
Vaporization, 


*Combustion, 
Water, Evap- 
Heaters, *Economics. 


Improvements in wood burning equipment and 
methods have resulted from better fundamental 
knowledge of how wood burns, together with de- 
mands for better, more uniform heating with 
reater convenience and lower costs of operation. 
echanical feeds and automatic controls have been 
applied to wood-burning furnaces, and special 
domestic burners for sawdust and hogged fuels 
have been developed. Suspension burning of dry 
wood has been applied in industrial furnaces, 
A special type of furnace has been developed for 
burning very wet wood and bark, and high-ef- 
ficiency magazine-type heaters of the slow-con- 
bustion type are being used. Fireplaces and 
charcoal grills have been redesigned for greater 
efficiency. Three distinct phases in the burning 
eof wood may take place in sequence or simultane- 
ously: (1) the removal of free water by evapora- 
tion below the boiling point and vaporization 
above the boiling points; (2) the chemical break- 
down of wood into charcoal, gas, and volatile 


liquids occurs; and (3) the charcoal is burned 
ferming CO2. 


11. GROUND TRANSPORTATION 
EQUIPMENT 


AD-256 968 Div. 11 
(5 June 61) OTS price $1.60 


Army Arctic Test Board, Fort Greely, Alaska. 
SERVICE TEST OF OUTFIT, GASOLINE, TRANSFER, FUEL 
525-GALLON CAPACITY. 
5 May 61, 7p. (Proj. NR ATB 2-131) 

Unclassified report 


DESCRIPTORS: Gesoline, “Fuel tanks, *Fuel 
pumps, Arctic regions, Tests, Transporta- 
tion, Terrain, Refueling pumps. 


Check tests were made to determine the suitabil- 
ity of the Outfit, Gasoline, Transfer, Fuel, 
525-Gallon Capacity, for Army use under arctic 
conditions. It was concluded that: (a) The 
item tested is suitable as an interim item for 
Army use under arctic conditions; (b) It should 
be modified, if practicable, to correct the 
shortcomings listed in Annex B; (c) Development 
should be continued to provide a Conversion Kit, 
Bulk Petroleum Refueler which fully meets the 
approved military characteristics; and (d) The 
maintenance package should include instructions 
for installation and operation of the Outfit, 
Gasoline, Transfer, Fuel, 525-Gallon Capacity 
with the Carrier, Personnel, Armored, Full 
Tracked, M113. (Author) 


12. GUIDED MISSILES 


AD=-256 947 Div. 12 
(5 June 61) OTS price $.75 


National Aeronautics and Space Administration, 
Washington, D. C. 
EFFECT OF A LOAD-ALLEVIATING STRUCTURE ON THE 
LANDING BEHAVIOR OF A REENTRY~CAPSULE MODEL, 
by Edward L, Hoffman, Sandy M, Stubbs, and 
John R, McGehee. -! 61, 29p, incl, illus, 
(Technical note D-811) 

Unclassified report 


Alse available from NASA, Wash, 25, D. C. as 
NASA Technical note D-811, 


DESCRIPTORS: *Space capsules, Impact shock, 
*Re-entry vehicles, Landing, Parachutes, ° 
Landing impact, Load distribution, Tests, 
Attenuation, Concrete, Sand, Glass textiles, 
“Re-entry aerodynamics, Water, Model tests, 
Aluminum alloys, Parachute descents, Design, 
Acceleration, 


Model tests were made to determine the landing- 
impact characteristics of a parachute-supported 
reentry capsule that had a compliable metal 
structure as a load-alleviating device, A 1/6- 
scale dynamic model having compliable Al-alloy 
legs designed to give a low onset rate of ac-' 
celeration on impact was tested, Landings were 
made on concrete, sand, and water, The maximum 
acceleration encountered was approximately 35g 
and the maximum onset rate was 2,000 g/sec. 

The model tumbled in landings on concrete at 
the 55 degrees flight-path, + or - 30 degrees 
contact-attitude conditions; therefore, load- 
alleviating devices on the canister end of the 
model would be required. To evaluate the scaling 
characteristics of compliable metal structures, 
models were tested with 1/4.1-scale and full- 
scale Al-alloy legs, The maximum vertical ac- 
celerations and strokes obtained from tests of 
the 1/4.1—scale and full-scale legs were the 
same within the recording accuracy of the 
equipment, (Author) 


AD=256 971 Sie, 122, 9 
(5 June 61) OTS price $5.60 


Army Ordnance Missile Command, Redstone Arsenal, 
Huntsville, Ala. 

MISSILE A. PERFORMANCE TESTS OF MISSILE A DELTA 
VARIABLE AREA FINS, 

by M. H, Staggs. 7 Sep 60, iv. incl, illus. 
table, 

(Proj. T01-2083) 
(ARGMA TN1E162~-7) Unclassified report 
DESCRIPTORS: *Rocket propelled sleds, Tests, 
Aerodynamics, “Triangular wings, ‘*Variable 
sweep wings, Stability, Simulation, 

“Tracks (Aerodynamics), ‘*Guided missiles. 


Thirteen sled firings simulating dynamic firing 
conditions were conducted on a horizontal ballis-~- 
tic track to determine the performance of the 
delta variable area fins for Missile A, Results 
of these firings are presented, (Author) 


GUIDED MISSILES - Division 12 


AD-257 062 Sigs: 325478945 :87 
(5 June 61) OTS price $.75 


National Aeronautics and Space Administration, 
Washington, D. C. 
RESIDUAL-~LOAD-PLUS-POWERPLANT WEIGHTS FOR ORBIT- 
AL-LAUNCH NUCLEAR ROCKETS, 
by Paul G. Johnson, James W. Miser, and Roger L,. 
Smith. May 61, 26p. incl. illus, tables (Rept. 
no. TN-D-843) 

Unclassified report 


Also available from NASA, Wash. 25, D. C. as NASA 

Technical Note D-843. 
DESCRIPTORS: Design, 
*Satellite vehicles, 
Thrust, 


*Nuclear propulsion, 
*Booster rockets, 
Specific impulse, Rocket motors. 


Charts are presented of residual-load-plus-—power- 
plant weight as a function of thrust, specific 
impulse, initial weight in orbit, and mission 
energy for orbital-launch nuclear rockets. The 
initial weights range from 7600 to 226,000 pounds 
(corresponding to Atlas-Centaur, Saturn, and Nova 
boost vehicles), and missions are selected to 
cover the approximate capability inherent in the 
specified weights. Thrust is varied so that 
ratio of thrust to initial weight lies between 
0.01 and 1.0, while specific impulse is varied 
from 450 to 1000 pounds per pound per second. 
Values of residual-load-plus-powerplant weight 
are computed by estimating the required weights 
of hydrogen propellant, tank, and vehicle struc- 
ture. (Author) 


AD-257 162 Div... | Sax, G2 
(2 June 61) OTS price $4.60 


Aerospace Technical Intelligence Center, 
Wright-Patterson Air Force Base, Ohio. 
ROCKET WEAPONS, 
by Emil Klesl, 5 Jan 61, 46p. incl. tables. 
(Trans, no, MCL~696 from Raketove Zbranetpp a@27- 
35, 175-212, 1960) 

Unclassified report 


DESCRIPTORS: *Technological intelligence, 
USSR, Rhenium, Cobalt, Plastics, *Rockets, 
*Sounding rockets, “*Guided missiles, 

Surface to surface, “Rocket launchers, 
*Anti-aircraft ammunition, “Satellite ve- 
hicles, Rocket models, Air to air, Sub- 
marines, Surface to air, Cruisers, Armament, 
War potential, 


Rocket weapon research in the Soviet Union is 
discussed, Accomplishments are presented in the 
area of meteorological and geophysical high- 
altitude rockets, Several types of rocket 
weapons are reviewed, which were displayed during 
the Moscow parade staged on November 7, 1957. 

The development of intercontinental ballistic 
missiles is also discussed. Tactical and 
technical data on these missiles is tabulated, 


AD-257 283 
(9 June 61) 


Div. 12 
OTS price $1.00 


National Aeronautics and Space Administration, 
Washington, D. C. 

STUDY OF A SOLAR SENSOR FOR USE IN SPACE-VEHICLE 
ORIENTATION CONTROL SYSTEMS, 

by Paul R. Spencer, June 61, 39p. incl. illus. 
tables (Technical Note D-885) 


Unclassified report 








Division 13 - INSTALLATIONS AND CONSTRUCTION 


Also available from NASA, Wash, 25, D. C., as 
NASA Technical note D-885, 


DESCRIPTORS: Electronic equipment, *Satellite 
vehicles, Design, Control systems, Tests, 
Soler cells, *Spaceships, Errors, Stabiliza- 
tion, Sensitivity, Space environmental con- 
ditions, “Solar spectrum, Solar energy, 
*Detectors, Photosensitivity, Silicon, 
Radiation damage. 


A solar sensor is proposed to meet the existing 
need for orienting space vehicles toward the sun, 
Consideration has been given to such requirements 
as reliability, capture capability, sensitivity, 
and power consumption. The effects of varying 
certain design parameters are shown and improvye~- 
ments are suggested, The effects of a space en- 
vironment are discussed, Results obtained from 
an experimental model of a solar sensor are pre~ 
sented. (Author) 


AD=-257 302 Div. 12, 6, 25 
(9 June 61) OTS price $3.60 


Motorola, Inc., Riverside, Calif. 
PULSED LIGHT INVESTIGATION, 
by Melvin H. Horman, Interim engineering rept. 
no, 2, Mar-—May 61, June 61, 32p. incl. illus. 
tables (Rept. no. (a 
(Contract AF 33(616)7680 

Unclassified report 


DESCRIPTORS: *Light pulses, Light, Sources, 
Illumination, Airborne, *Photoelectric 
target seekers, *Optical tracking, Light 
transmission, *Guided missiles, *Guidance, 
Sparks, Test equipment, Capacitors, 
Measurement, Blackbody radiation, Mineral 
oils, Air, Brightness, 


Investigation was continued on a pulsed light 
source of energy for use in an active target 
seeker for missile guidance, The results are 
presented of spark brightness measurements made 
in air and mineral oil at very low energy levels. 
Representative curves showing brightness as a 
function of time show that the pulse duration 
increases with the discharge energy in the oil 
case, The data obtained from several different 
connections of the multiple configuration source 
confirm the preference of both inner and outer 
conducting paths in conjunction with an extended 
foil capacitor stack. Several facets affecting 
the spark characteristics are discussed, (Author) 


AD-257 304 Div. 12, 25 
(9 June 61) OTS price $1.60 


Jansky and Bailey, Inc., Washington, D. C. 
ELECTROMAGNETIC COUPLING DUE TO APERTURES IN 
WISSILE BODIES, 
by Clifton Merchant. 30 May 61, 12p. incl. 
illus, (Technical rept. no. 5455) 
(Contract N178-7604) 

Unclassified report 


DESCRIPTORS: *Guided missiles, Cylindrical 
bodies, *Electromagnetic fields, Electric 
fields, Magnetic fields, Surfaces, Theory, 
Electrical conductance, Hazards, *Guided 
missile warheads, Diffraction, Polarization, 
Electric igniters, Electromagnetic waves, 
Mathematical analysis. 


The problem of electromagnetic coupling between 
the interior and exterior of cylindrical missile 
bodies due to apertures in the missile body was 
studied. Expressions were derived which can be 
used to determine the electromagnetic field at 
any point (interior and exterior) in terms of a 
field incident to the missile. (Author) 


AD=257 598 Div. 12, 15 
(14 June 61) OTS price $5.60 


Aerospace Corp., Los Angeles, Calif. 
SURVEY OF CURRENT LITERATURE ON SATELLITE LIFE- 
TIMES, 
by B, Billik, 11 Apr 61, 49p. incl. illus. table, 
27 refs. (Rept. mo, TDR-594(1560-01)TN-1) 
(Contract AF 04(647)594) 

Unclassified report 


DESCRIPTORS: *Satellites, *Equations, Bal- 
listics, *Orbital flight paths, *Satellite at- 
titude, Satellite vehicle trajectories, As- 
trophysics, Astronautics, Motion, *Differential 
equations, Atmospherics, Differential geometry, 
Velocity. 


The equations appearing in the open literature 
pertaining to the lifetime of a satellite in or- 
bit about the earth are compared both quantita- 
tively and qualitatively to determine the areas 
and extent of agreement. For orbits which are 
initially circular, it is found that all of the 
equations reviewed give results which are well 
within the inherent uncertainties in the physical 
situation itself. Hence, any one of the equations 
presented may be employed for adequate lifetime 
calculations. When the ballistic parameter of the 
satellite is not excessively small, elliptical 
orbits of eccentricity greater than 0.1 are shown 
to decay in such a manner that the perigee alti- 
tude remains very nearly constant, For eccen- 
tricities approaching zero, however, the perigee 
altitude is found to vary logarithmically with 
the eccentricity. In this case, the orbit ap- 
proaches circularity asymptotically. (Author) 


13. INSTALLATIONS AND 
CONSTRUCTION 


AD-257 168 Bie. ., 19s * 
(2 June 61)- OTS price $1.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 
BULLETIN OF TECHNICAL AND ECONOMIC INFORMATION 
(SELECTED ARTICLES). 
1°Feb 61, 14p. incl. illus. (Trans. no. MCL-814 
from Byulieten' Tekhniko-Ekonomicheskoy Informa- 
tsii 8rpp. 40-42, 78-82, 1960). 

Unclassified report 


DESCRIPTORS: *Hoists, Germany, Poland, 
Technological intelligence, Vehicles. 


The following articles are presented: (1) The 
self lifting crawler cranes, model PKT, by 

K. I. Yemelin, and (2) Automobile cranes for 
assembling and dismantling operations in East 
Germany and Poland, by M. D. Gilula. 
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AD=257 572 Div. 13, 22 

(14 June 61) OTS price $11.50 

Illinois U., Urbana. 

RESPONSE OF ARCHES UNDER DYNAMIC LOADS, 

by R. T. Eppink and A. S. Veletsos. Aug 60, 1486p. 
incl, illus. tables, 

(Contracts AF 29(601)2591 and AF 29(601)464, 
Proj. 1080) 
(AFSWC TR 60-53) 


DESCRIPTORS: Structures, 
Mathematical analysis, 
computers, Elasticity, 
Programming, Transients, 

damage, Load distribution, 
and procedures, 


Algebra, Stresses, 
Mechanics, Digital 
Deformation, Design, 
Blast, *Explosion 
Numerical methods 
Integral equations, “Bombs. 


A study was made of the response of arches sub- 
jected to the influence of transient forces. A 
numerical procedure is presented for the com- 
putation of the dynamic response of arches for 
both the elastic and the inelastic ranges of 
deformation, The procedure is applicable to 
arches having any shape and any distribution of 
mass and stiffness. The distribution of the 
pressure along the arch and its timewise vari- 
ation may be arbitrary. Computer programs are 
described for the analysis of two general 
classes of_problemss (a) circular elastic arches 
subjected to a uniform normal pressure of ar- 
bitrary timewise variations and (b) arches of 
arbitrary shape subjected to a triangular moving 
pressure pulse. For the latter case it is pos- 
sible to evaluate the response in the inelastic 
range of behavior. Numerical solutions are pre- 
sented for a wide range of the parameters in- 
volved, and the effects of the various paran- 
eters are discussed. (Author) 


14. MATERIALS (NON-METALLIC) 


AD-256 900 Div. 14, 12, 25 
{2 June 61) OTS price $8.10 


Dielectrics Lab., 

Md. 

DIELECTRICS FOR SATELLITES AND SPACE VEHICLES, 

by Louis J, Frisco, Interim rept. no. 2, 

1 May 60-28 Feb 61, 15 Mar 61, 79p. incl. illus. 

tables, 17 refs. 

(Contract DA 36-039=-se-78321, Proj. 3A-99-15-001) 
Unclassified report 


Johns Hopkins U,, Baltimore, 


DESCRIPTORS: *Dielectrics, Upper atmosphere, 
*Space environmental conditions, Electrical 
properties, Insulating materials, “Electric 
insulation, Dielectric properties, X-rays, 
Ultraviolet radiation, Conductivity, Tests, 
Materials, “Satellite vehicles, *Spaceships, 
Glass Textiles, Ceramic materials, Resins, 
Laminates, Plastics, 


Results of the second phase of a study of the 
effects of simulated high altitude environment 
on the electrical properties of insulating mate- 
rials are reported, High vacuum breakdown and 
flashover measurements in the 10 to the -6th 
power mmHg range at d=-c, 60-cps, 2—mc and 18-mc 
indicate that electrode surface roughness is 

the controlling factor, Dielectric properties 

of the specimen material do not influence flash- 


Unclassified report 
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over voltage, X-ray and uitraviolet radiation 
have no effect on flashover voltage. Significant 
changes in low-frequency loss properties and 

d=c conductivity were observed during and after 
vacuum irradiation with 50-KV x-rays. Ultra- 
violet radiation produced no immediate effects 
on loss properties, (Author) 


AD-256 930 Div. %, 32 
(2 June 61) OTS price $1.10 


Forest Products Lub., Madison, Wis. 
VAPOR DRYING, 
by J. M,. McMillen. Rept. on Special Methods of 
Seasoning Wood. Rey. Mar 61, 3p. (Rept. no. 
1665-3 (Rev.)) 

Unclassified report 


DESCRIPTORS: *Wood, Drying ovens, Vapors, 
*Dehydration, Water vapor, Heating. 
AD-256 931 Div. 14, 32 


(2 June 61) OTS price $1.10 


Forest Products Lab., Madison, Wis. 
HIGH-FREQUENCY DIELECTRIC HEATING, 
by J. M. McMillen and W. L, James. Rept. on 
Special Methods of Seasoning Wood, Rev. Feb 61, 
Ap. (Rept. no. 1665-7 (Rev. $) 

Unclassified report 


DESCRIPTORS: *Induction heating, Drying 
ovens, Dielectrics, *Dehydration, Heating, 
*Wood, 

AD-256 933 Div. 14 


(2 June 61) OTS price $1.60 


Forest Products Lab., Madison, Wis. 


MANUFACTURE AND GENERAL CHARACTERISTICS OF FLAT 
PLYWOOD. 


1925 Rev. Apr 61, 15p. (Rept. no. 543) 


Unclassified report 


DESCRIPTORS: *Plywood, 
Wood, Moisture, 
hesives, Resins, 
Processing, 


Laminates, Bonding, 
Mechanical properties, Ad- 

Manufacturing methods, 
Storage. 


Plywood is manufactured by bonding thin sheets 
of wood (veneers) together with adhesives in 
such a way that the mechanical and physical 
properties of the wood are redistributed. This 
manufacture of plywood requires special equip- 
ment, knowledge, and technique. Important steps 
in the process of making plywood are outlined, 
as well as information on types and grades and 
some properties of plywood. The information is 
based upon observations of factory practice and 
upon extensive experiments at the Forest Products 
Laboratory. (Author) 








Division 14 - MATERIALS (NON-METALLIC) 


AD-256 934 Div. 14 
(2 June 61) OTS price $3.60 


Forest Products Lab., Madison, Wis. 

PULPING AND PAPERMAKING EXPERIMENTS ON CERTAIN 

PHILIPPINE WOODS AND PLANT FIBERS. 

Mar 61, 21p. tables (Rept, no, 2207) 
Unclassified report 


DESCRIPTORS: Philippine Islands, Plants, 
Weod, "Wood pulp, “Wood pulp fibers, ‘*Paper, 
Abaca fibers, Sulfate pulp, Processing, 

Wood pulp machines, 


Investigations were made to determine the suit- 
ability of five Philippine hardwoods for use 

in several kinds of paper, including wrapping 
paper, corrugated container board, and news- 
print paper, The particular hardwoods investi- 
gated were ilang-ilang (Canangium odoratum), 
manggasinoro (Shorea philippinensis), red lauan 
(Shorea negrosensis), tangile (Shorea poly- 
sperma), and white larcan (Pentacme contorta),. 
Supplementary fibrous materials investigated as 
pessible sources of long fiber included abaca 
or Manila hemp (Musa textilis), kenaf (Hibiscus 
canmabinis), and the softwood, benguet pine 
(Pinus insularis). The Philippine hardwoods, 
the plant materials, and the benguet pine-all 
were readily pulped by the sulfate process. The 
hardwoods did not respond favorably to pulping 
by the neutral sulfite process, The tendency 
for the pulps and certain papers or boards to 
be deficient in tearing and folding strength 
due to the short fibers used can be practically 
offset by the addition of moderate quantities 
of pulps made from the long-fibered materials, 
Thus, the hardwoods were indicated to be suit- 
able as the basic fiber source for a pulp and 
paper establishment for production of a variety 
of products. (Author) 


AD=-256 938 Div. 14, 8 
(5 June 61) OTS price $1.60 


General Electric Co., Schenectady, N. Y. 
INVESTIGATION FOR THE DEVELOPMENT OF CERAMIC 
BODIES FOR ELECTRON TUBES, 

by a Wisely. & May 61, 9p. (Scientific rept. 
no, 2 

(Contract AF 19(604)7410) 
(AFCRL=344) Unclassified report 
DESCRIPTORS: *Electron tubes, Reliability, 
*Ceramic materials, *Thermal expansion, 
Materials, Silicates, Alkaline earth conm- 
pounds, Quartz crystals, Aluminum compounds, 
Oxides. 


A continuing search of the literature on thermal 
expansion data of ceramic materials has so far 
uncovered several compositional areas that ap- 
pear worthy of experimental exploration as 
possible sources of high thermal expansion ma- 
terials, These include microcrystalline quartz, 

amma-alumina and alkaline-earth silicates, 
Tauther) 


AD=256 954 Div. 14, 20, 25, 26 
(5 June 61) OTS price $8.10 


Radiation Effects Information Center, Columbus, 
Ohio, 


* THE EFFECT OF NUCLEAR RADIATION ON STRUCTURAL 


ADHESIVES, 
by N. J, Broadway and S, Palinchak, 1 Mar 61, 
lv. incl, illus, tables (REIC rept. no, 17) 
(Contract AF 33(616)7375, Proj. 4458 3 continu- 
ation of Contract AF 33(616)6564) 

Unclassified report 


DESCRIPTORS: *Radioactivity, *Adhesives, 
*Radiation damage, Aluminum, Mechanical 
Properties, Bonding, Structures, Stresses. 


The effects of radiation on adhesives were 
studied on aluminum strips bonded with the 
structural adhesive to give lap-test specimens, 
The specimens were irradiated in’ air at ambient 
temperatures with no stress applied, Tensile- 
shear and similar tests were then run on the 
irradiated and nonirradiated samples, The 
present information summarizes the radiation 
stability of adhesives and suggests the areas 
in which further work is required, The radiation 
stabilities of various types of adhesives which 
have been reported are compared, showing the 
maximum doses at which they may be expected to 
give satisfactory service. Tensile-shear data 
are used primarily for these comparisons be- 
cause this information has been obtained for 
the greatest number of adhesives, Bend-test 
data are also used as a means of comparison 
where such data are available, The adhesives 
are discussed according to chemical type in 
their approximate order of radiation stability. 
(Author) 


AD-257 025 Div. 14 
(6 June 61) OTS price $4.60 


Convair, Fort Worth, Tex. 
THE EFFECTS OF REACTOR RADIATION OF ELASTOMERS 
AND SEALANTS, IV. 
by L. L. Morgan. 9 May 61, 46p. incl. tables. 
(Document no, NARF-61-6T; Rept. no. MR-N-174-4) 
(Comtract AF 33(600) 38946) 

Unclassified report 


DESCRIPTORS: *Elastomers, *Synthetic rubber, 
Nitrile rubber, Rubber, Urethanes, Poly- 
mers, Cyanates, Polymerization, Synthesis, 
Radiation damage, Gamma rays, Temperature, 
Mechanical properties, Tensile properties, 
Neutron bombardment, Tests, Seals. 


Polyurethane elastomers are produced through the 
reaction of certain diisocyanates and polyhy- 
droxy compounds (polyesters and polyethers). 
Thirteen polyurethane elastomers from 3 manu- 
facturers were irradiated to various doses at 
several temperatures. The highest dose was 

7 x 10 to the 10th power ergs/gm(C) gamma plus 
accompanying neutrons, The irradiation temper- 
atures ranged from -45 F to 260 F. Following 
irradiation, stress-strain measurements were 

made on all of the materials. Compression-set 
tests were performed on certain selected elas- 
tomers. The data tend to indicate that materials 
from any particular manufacturer were suf- 
ficiently similar so that their percentage change 
from control values were of the same order of 
magnitude under the same conditions. (Author) 


AD-257 034 Div, 14, 25 
(8 Jume 61) OTS price $1.60 


Systems Research Labs., Inc., Dayton, Ohio, 
THE ELECTRICAL BEHAVIOR OF REFRACTORY OXIDES, 
by Robert W., Vest. Bimonthly progress rept, no. 
2. 12 May 61, 7p. illus. (Rept. no, 203-2) 
(Contract AF 33(616)7748) 

Unclassified report 
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MATERIALS (NON-METALLIC) - Division 14 


DESCRIPTORS: *Refractory materials, *Zirconium 
compounds, *Dioxides, Oxides, *Electrical 
properties, Crystals, Single crystals, 
Chlorides, Vacuum furnaces, Optical systems, 
Electrical conductance, Dielectric properties, 
Polarization, Thermoelectricity, Preparation, 
Growth, 


POLYCRYSTALLINE SAMPLE PREPARATION: Dense, well 
sintered Zr02 disks were prepared by cold 
pressing and firing in vacuum to 2000 C or 
higher, With increase in temperature, an in- 
crease in the degree of oxygen deficiency was 
indicated by change in color from white through 
grey to black, The level of 0 deficiency is to 
be established by the weight gain after complete 
reoxidation, Reoxidation experiments indicated 
that samples fired in vacuum at different 
soaking times do not exhibit the same behavior 
during reoxidation, PREPARATION OF SINGLE 
CRYSTAL ZIRCONIA: An apparatus was constructed 
which provides for visual observation of the 
seed during growth by means of a projection 
system and a light path through the center of a 
tube furnace modified to have a 1/4-in. gap in 
the winding at the center, An oxidation-reduction 
reaction is to be conducted between ZrCi4 and O, 
The optical system consists of a converted slide 
projector, quartz rods with polished rods for 
light pipes, and several lenses; the beam from 
the light source illuminates the seed from 
below, an enlarged shadow image of the seed being 
projected on a screen. 


AD-257 063 Div. 14, 17 
(5 June 61) OTS price §.50 


National Aeronautics and Space Administration, 

Washington, D. C, 

STABILITY OF REFRACTORY COMPOUNDS IN HYDROGEN 

BETWEEN 4500 AND 5000 F, AND THEIR COMPATIBILITY 

WITH TUNGSTEN, 

by Charles E. May and Paul D. Hoekstra. May 61, 

12p. imel. illus. tables (Rept. no. TN-D-844) 
Unclassified report 


Also available from NASA, Wash. 25, D. G. as 
NASA Technical note D-844. 


DESCRIPTORS: *Refractory materials, *Carbides, 
*Nitrides, *Borides, Oxides, Dioxides, Hafnium 
compounds, Tantalum compounds, Titanium 
compounds, Zirconium compounds, Tungsten com- 
pounds, Tungsten, Hydrogen, Stability, High 
temperature research, Containers, Molybdenum 
compounds, Niobium compounds, Powder metals, 
Powder alloys, Decomposition. 


The present work is a continuation of work 
described in NASA Memorandum 3-5-59E (AD-213 048). 
Each refractory compound was placed in a W cup 
which was inductively heated in a H atmosphere 

to temperatures between 4500 and 5000 F, Changes 
in pressure, weight, and crystal structure were 
taken as indications of reaction. HfC, TaC, TIC, 
ZrC, H£N, TiN, ZrN, and ZrO2 showed weight loss 
due to volatilization, decomposition, or reaction 
with Hy: reaction of TaN was indicated from 
diffraction data. Any reaction occurring for 
TaB2, WB, and NbC was less than the minimum 
detectable amount. Most of the compounds (except 
the nitrides) were found to be incompatible with 
the W container, This prevented the determination 
of the degree of stability of some of the 
materials in H,. These results are compared with 
‘the earlier work at Lewis Research Center on the 
stability of these materials in H between 4000 
and 4500 F. (Author) 
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Forest Products Lab., Madison, Wis. 
EFFECTS OF AGING ON THE COMPRESSIVE PROPERTIES 
OF GLASS-FABRIC-BASE POLYESTER LAMINATES, 
by Kenneth E. Kimball. May 61, 3p. table 
(Rept. no, 1882) 
(Contracts AF 33(616)58-1 and AF 33(616}61-063 
In cooperation with Wisconsin U.) 

Unclassified report 


DESCRIPTORS: *Glass textiles, *Resins, 
*Laminates, Plastics, Storage, Aging, 
Mechanical properties, Elasticity, Polymers, 


Esters. 


Information was obtained on the effect of stor- 
age for 9 years in a normal atmosphere on the 
compressive properties of glass-fabric—base 
plastic laminates made with a typical polyester 
resin. In thickness and specific gravity, the 
specimens were comparable. Compressive stiff- 
ness and maximum strength had not changed by an 
appreciable amount after 9 years in storage. 
Proportional limit strength was lower after ag- 
ing, but this may not be significant. In gener- 
al, it can be concluded that storage for 9 

years under normal conditions did not produce 
any significant changes in the compressive prop-— 
erties of typical glass-fabric-base polyester 
resin laminates. Taather) 
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Aerospace Technical Intelligence Center, Wright- 

Patterson Air Force Base, Ohio. 

EPOXY LACQUERS RESINS (Epoksidnyye Lakovyye 

Smoly) 

by M. F. Sorokin, Jan 61, 22p. inel. tables, 

56 refs. (Trans, no, F-TS-9851 from Khimiches- 

kaya'Promyshlennost’ 5254-61, July-Aug 57) 
Unclassified report 


DESCRIPTORS: 
Varnishes, 


*Epoxides, *Epoxy resins, 


A review of the state of the art. 
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Aberdeen Proving Ground, Md. 
TX-200 TRANSMISSION OIL COMPATIBILITY PROGRAM, 
by R. C. Kleinfeld. June 61, 1v. incl. illus. 
tables (Rept. no. DPS-235) 

Unclassified report 


DESCRIPTORS: Transmission, 
Transmission gears, 


Fluids, *Oils, 
*Automatic transmissions, 
Lubrication, Specifications, Tests, Test 
methods, Effectiveness, Plastic seals, 
Failure (Mechanics), Acrylic resins, 
Clutches, Gaskets, Lubricants. 


A procedure was developed for laboratory compat- 
ibility tests with the TX-200 transmission. 

Using this procedure a referee base-line condi- 
tion was established for the TX-200-2X trans- 
mission with MIL-L=~2104A, OE-10, M14500, REO-148- 
61 oil. The objectives of the tests were to 


evaluate MIL-~0-10295, OE-S arctic engine oil and 








Division 14 - MATERIALS (NON-METALLIC) 


MIL-L-2104A, OE-30 engine oil as automatic trans- 
mission fluids and to compare the results of the 
laboratory tests with actual cross-country test- 
course operation. These tests showed that with 
reference to the established base line, MIL-0- 
10295, OE-S. REO-127 ofl is incompatible. How- 
ever, the laboratory test cycle is less severe 

on clutch wear and more severe on low-range gear- 
ing than the 5000-mile cross-country test. Thus 
it is recommended that a 5000-mile cross-country 
test be run in a cold climate with arctic engine 
oil as the transmission fluid to determine 
whether or not low-sun-gear failures could occur 
during actual field operation. The MIL-L-2104A, 
QOE-30, M14804 o11 was compatible with the trans- 
mission except for breakdown of the polyacrylate 
piston seals. Bench-type investigations should 
be conducted to determine the cause of seal 
failure. (Author) 


AD-257 241 Div. 14, 17 
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Aberdeen Proving Ground, Md. 

TEST OF ALUMINUM SNATCH-BLOCK SHEAVES (10-INCH 
WITH SPECIAL HARD COAT, 
by L. S. Weaver. June 61, 5p. (Rept. no. DPS-256) 
Unclassified report 


DESCRIPTORS: Pulleys, Aluminum alloy, ° Re- 
sistance, *Cable assemblies, *Abrasive 
coatings, *Coatings, Tests. 


Two 10-inch snatch-block sheaves made of 7075 
(75S), T6 aluminum alloy, with a special hard 
coating for good wear- and abrasion-resistance 
qualities to the cable groove were tested. Al- 
though the hard coat chipped off easily, there 
Was no gouging or deformation of the base ma- 
terial in the sheave groove on overloading to 
20 tons. The suitability and durability of alu- 
minum sheaves without special coatings should be 
evaluated to see if they would be satisfactory 
for use in the field. (Author) 


AD-257 339 Div. 14, 26 
(9 June 61) OTS price $8.10 


Stratos Diy., Fairchild Engine and Airplane 
Corp., Bay Shore, N. Y. 

THE DEVELOPMENT OF LUBRICANTS FOR HIGH-SPEED 
ROLLING CONTACT BEARINGS OPERATING OVER THE 

RANGE OF ROOM TEMPERATURE TO 1200 DEGREES F, 

by D. S, Wilsan, S. Gray and others. Summary 
rept. no. 2, 1 Jan-31 Dec 60. Jan 61, 81p. 

incl. illus. tables, 8 refs. (In cooperation with 
Battelle Memorial Inst., Columbus, Ohio, and 
Tribo-Netics Labs., Vermilion, Ohio) 

.cenarace AF 33(616)6589) 

WADD TR 60-732) Unclassified report 
DESCRIPTORS: 
bearings, 


*Lubricants, *Bearings, *Ball 
Materials, Cobalt alloys, 
Carbides, Titanium compounds, Molybdenum 
compounds, Cadium compounds, Graphite, 


Phthalocyanines, Temperature, Sulfides. 


A series of powdered and gaseous type lubricant 
rolling and sliding characteristic studies are 
described. Lubricant materials evolved from these 
studies were evaluated in 20 mm angular contact 
bearings of titanium carbide cermets and cobalt- 
base alloys over the range from room temperature 
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to 1200 F. The three most successful gaseous 
entrained lubricants--molybdenum disulfide in a 
nitrogen environment, graphite plus cadmium oxide 
mixture in an air environment, and molybdenum 
disulfide plus metal-free phthalocyanine mixture 
in a nitrogen atmosphere--have shown promise in 
ball bearings operating at speeds to 30,000 rpm 
and thrust loads of 100 lb over the range from 
room temperature to 1200 F for periods to 10 hr. 


AD-257 350 Div. 14 
(9 June 61) OTS price $1.10 


Forest Products Lab., Madison, Wis, 
BOARD MATERIALS FROM WOOD RESIDUES, 
by Wayne C, Lewis, May 61, 6p. incl. 


table, 
no. 1666-21 (Rev.)) 


(Rept. 
Unclassified report 


DESCRIPTORS: *Fiberboard, *Wood, 
Wood pulp fibers, Binders, Resins, 
materials, Thermal insulation, 
methods, Asphalt, 
formaldehyde resins, 
Industrial equipment. 


Wood pulp, 
Insulating 

Manufacturing 

Phenolic resin, Urea 
Industrial production, 


Contents: 

Manufacturing processes 

Effects of kind and form of raw material 
Economics of plant size 

Primary manufacture of fiber or particles 
Resin requirements 

Pressing, drying, and curing equipment 
Treatment after manufacture 
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Forest Products Lab., Madison, Wis. 

VENEER CUTTING AND DRYING PROPERTIES, 

May 61, 7p. incl. tables, 14 refs. (Rept. no. 
1766-16) 


Unclassified report 


DESCRIPTORS: *Wood, Processing, Manufactur- 
ing methods, Woodpulp, Telephone poles, 
Trees, *Plywood, Drying ovens, Cutting 
tools, Containers, Lathes. 

Contents: 

Tamarack 


Description of logs tested 
Veneer cutting 
Rotary cutting 
Slicing 
Veneer drying 
Veneer yields and grades 
Rotary-cut veneer 
Sliced veneer 
Stain 
Gluing 
Finishing 
Appearance and potential use of veneer 
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Forest Products Lab., Madison, Wis. 

FOREST PRODUCTS LABORATORY NATURAL FINISH. 

May 61, 4p. incl. table, (Rept. no, 2096 (Rev.)) 

Unclassified report 

DESCRIPTORS: *Wood, *Finishes, Colors, 

Oils, Zinc compounds, Stearates, Turpentine, 

Waxes, Organic solvents, Mineral oils, 

Organic materials, Weatherproofing, 

Preservation, Organic coatings. 
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The report describes a practical and durable 
natural finish that is classified as a modified 
semitransparent oil—base stain that effectively 
retains much of the natural beauty of wood siding 
exposed to the weather. Test results indicate 
that one application of the finish on planed sur- 
faces of bevel siding of redwood and western 
redcedar fully exposed to the weather should last 
3 years before needing renewal. On protected 
areas, the finish has lasted a year or two longer. 
The finish should last longer on siding that 
receives some shelter from trees, neighboring 
houses, or wide roof overhang than on siding 
fully exposed to the weather. The finish can be 
made in a variety of red and brown colors. Three 
colors that are well suited for use on siding are 
cedar, dark redwood, and light redwood. (Author) 


AD-257 354 Div. 14 
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Forest Products Lab., Madison, Wis. 

SPECIAL METHODS OF SEASONING WOOD, 

Apr 61, 2p. 11 refs. (Rept. no. R1665-2) 
Unclassified report 


DESCRIPTORS: *Wood, Processing, Aging, 
*Dehydration, Solvent extraction, Water, 
Steam, Organic solvents, Heat, Acetones, 
Ethylenes, Chlorides. 


The solvent seasoning method for lumber which was 
developed by the Western Pine Association 
Research Laboratory is described. The process 
involves treating the wet wood with a hot solvent, 
acetone, maintained above the boiling temperature 
of water to extract the desired amount of water. 
The residual solvent is then boiled off and 
recovered along with wood extractives. Wood can 
be dried by this method more rapidly than by 
ordinary methods such as kiln drying. The process 
apparently does not reduce the strength of the 
wood. The practicability of this method of 

drying wood will depend upon the value of the 
extractives as well as the savings resulting 

from shorter drying time and improvement of the 
lumber. The McDonald process or azeotropic 

drying uses a commercial dry-cleaning solvent, 
perchloroethylene, which is not miscible with 
water. 
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Army Signal Research and Development Lab., Fort 
Monmouth, N. J. 

FINE-GRAINED FERRITES. I, NICKEL FERRITE. 

by W. W. Malinofsky and R. W. Babbit. 9 Mar 61, 
15p. inci. illus. table (ASRDL Technical rept. 
no. 2187) 


Unclassified report 


DESCRIPTORS: *Ferrites, *Nickel compounds, 
Processing, Magnetic properties, Crystal 
structure, Flame spraying, Heat, Pressure, 
Time, Temperature, Density, Oxides, 
Microstructure, Resonance, X-ray 
diffraction analysis, X-band, Iron 
compounds, Preparation, Production. 


A process was developed for preparing dense 

nickel ferrite bodies composed of grains small 
enough to remain single domain, and their magnet- 
ic and crystallographic properties were determined 
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This process was accomplished by combining 

two techniques, flame-spraying and hot-pressing, 
and investigating the effect of varying the param 
eters in each of these. Powder as fine as 0.02 
micron was prepared of single-phase nickel fer- 
rite, and was subsequently densified by hot- 
pressing while maintaining the crystallite size 
as small as 0.06 micron (below the critical size 
for multi-domains). The effect on the dispersion 
of the complex permeability as the ferrite is an- 
nealed through the critcal size is shown. Of 
practical interest were an improvement in the 
temperature coefficient of initial permeability 
over conventionally prepared ferrite and good 
linearity in main resonance loss at high-power 
levels at X-band. X-ray diffraction determina- 
tions of crystalline phases and crystallite sizes 
are given, along with measurements of apparent 
density. Theoretical considerations indicate do- 
main rotation to be the mechanism responsible for 
the resonances observed at high frequencies. 
(Author) 
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Institute of Paper Chemistry, Appleton, Wis. 
DEVELOPMENT OF AN IMPROVED DIFFUSION BOARD 
MATERIAL. 

Monthly progress rept. no. 7, 29 Mar 61-28 Apr 61. 
24 May 61, 17p. incl. tables. 

(Contracts DA 18-108-405—cm1-941 and DA 18-108- 
cm1-6561, Proj. 2256) Unclassified report 


DESCRIPTORS: *Fiberboard, Insulating materi- 
als, Shelters, Wood pulp, Charcoal, 

Additives, Chemical warfare agents, Aerosols, 
Gases, Diffusion, Penetration, Test methods. 


Boards were made from 4 wood pulp samples to 
determine the relative effects of the individual 
pulps on the density and other board character- 
istics. Three sizing materials, Aquapel 486, 
Aquapel 360, and Cyron, were evaluated on a pulp 
blend; values for water absorption (2-hr immer- 
sion) as low as 5 to 6 vol-% were attained. Pre- 
liminary results of gas life evaluations indicate 
that excessive amounts of sizing are detrimental 
to the CK life. Overdrying drastically reduced 
the CK gas life. Gas life and DOP smoke penetra- 
tion tests were made on diffusion board planed 
on both sides; some effect on gas life not pro- 
portional to thickness was indicated. 


AD-257 555 Biv. 14,7, .29 
(12 June 61) OTS price $6.60 


Linden Labs., Inc., State College, Pa. 
HIGH TEMPERATURE CERAMIC DIELECTRICS, 
by W. R, Buessem and P, A, Marshall, Jr. Quarterly 
rept. no. 4, 15 Dec 60-15 Mar 61. 15 Apr 61, 58p. 
incl, tables, (Rept. no. 10) 
(Contract DA 36-039-sc~78912) 

Unclassified report 


DESCRIPTORS: *Ceramic materials, *Dielectrics, 
High temperature research, *Barium compounds, 
*“Titanates, *Tantalum compounds, Oxides, 
Ferroelectric materials, Refractory materials, 
Production, Fluorination, Electrical prop- 
erties, “Ceramic capacitors, Resistance, 
Conductivity, Temperature, Phase studies, 
Deterioration, Mechanical properties, 
Processing, Ferroelectric crystals. 
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New experimental data on BaTi03 bodies with 

Ta205 additions: series 33 without extra Ba and 
series 47 and 48 with extra Ba are presented. A 
new picture of the constitution of BaTi03 bodies 
with additions of higher-valent cations is 
developed, There are 2 ferroelectric phases with 
completely different electrical properties which 
can form in these systems: One, which is called 
the alpha=-phase, is highly conducting; it can 

be visualized as being a solid solution of BaTi03 
with a hypothetical compound, Ba2Ti3+Ta5+06. 

The other ferroelectric phase, called beta=phase, 
can be visualized as a solid solution of BaTi03 
with the compound BaTa206. Results on continuous 
fluorination of BaTi03 bodies in a tunnel kiln 
indicate that a 100% yield of good, stable bodies 
are posible with this production method. (Aurhor) 


AD-257 562 Div. 14, 25, 26 
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Massachusetts U., Amherst. 

ORIENTATION STUDIES ON DRAWN POLYOLEFINS, 

by J. Powers, D. G. LeGrand and others. 

22 May 61, 10p. incl. illus. 18 refs. (ONR 

technical rept. no. 32) 

(Contract Nonr-335700, Proj. NR 356-378) 
Unclassified report 


DESCRIPTORS: *Polymers, *Ethylenes, *Films, 
*Propenes, Crystal structure, Heat treatment, 
Refraction, X-ray diffraction analysis, 
*Plastics, *Crystals, Determination, Plasticity, 
*Tensile properties, Deformation, Lattices. 


X-ray diffraction and birefringence data obtained 
indicate that quenched samples possess more 
orientation at a given elongation for both 
polyethylene and polypropylene films. Thus, the 
finer the texture and the lower the degree of 
crystallinity, the less the stress required to 
orient the polymer a given amount. Polyethylene 
film follows a 3 orientation process on cold 
drawing with the a-axis orienting perpendicular 
to the stretching direction twice as rapidly as 
the b-axis, as the c-axis is turned toward the 
stretching direction. Polypropylene film, on the 
other hand, shows random orientation of the a' 
and b-axis about the c-axis as the c-axis is 
turned toward the stretching direction. This may 
be related to differing ease of crystal distor- 
tion between the two polymer systems. (Author) 
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matics, U. of Maryland, College Park. 

SOME HIGHER ORDER INTEGRAL IDENTITIES WITH APPLI- 
CATION TO BOUNDING TECHNIQUES, 

by J. H. Bramble and B, E, Hubbard. Apr 61, 

32p. (Technical note no. BN=-241) 

(Contract AF 49(638)228;:In cooperation with 
Naval Ordmance Lab., White Oak, Silver.Spring, 


Md.) 
(AFOSR=759) Unclassified report 


DESCRIPTORS: Tensor analysis, *Integrals, 
Matrix algebra, Membranes, Operators (Mathe~ 
matics), Differential equations, Difference 
equations, *Mathematics. 


A certain class of integral identities is derived. 
These identities relate integrals of derivatives 
of a function u over the boundary C of a region 

R to integrals of derivatives of u over R. The 
highest order derivatives appear in the form of 
derivatives of a certain differential operator. 

An application of the identities to the problem 
of obtaining bounds for the derivatives of the 
solution of a certain boundary value problem is 
given. (Author) 
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Columbia U., New York, 

THE ASYMPTOTIC INDEPENDENCE OF THE SAMPLE QUAN- 
TILE AND THE SAMPLE EXTREME VALUE, 

by Simeon M, Berman, 1961, 14p. (Technical rept. 
no, T-223 CU-14-58-ORD~1 061 ) 
(Contract DA 30-069-ORD-1061 ) 
(OOR rept. no. 1716316) Unclassified report 
DESCRIPTORS: Statistical distributions, 
tribution theory, *Statistical analysis, 
Statistical functions, Probability, *Sampling. 


*Dis- 


The purpose of this paper is to prove under very 
general conditions that the sample quantile and 
the sample extreme value are asymptotically in- 
dependent, This supplements the well-known facts 
that any two sample quantiles have a limiting 
bivariate normal distribution, and that the upper 
extreme and lower extreme are asymptotically 
independent (H, Cramer, Mathematical Methods of 
Statistics, 1946. pp. 367-378). (Author) 
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Institute for Fluid Dynamics and Applied 
Mathematics, U. of Maryland, College Park. 
POINTWISE BOUNDS IN PARABOLIC AND ELLIPTIC 
PARTIAL DIFFERENTIAL EQUATIONS, 

by Fred J, Bellar, Jr. Doctoral thesis, Mey 61, 
1488p. 28 refs. festeast note no, BN=-246) 


(Contract AF 49(638) 228) 
(AFOSR-760) Unclassified report 
DESCRIPTORS: *Partial differential equations, 


“Mathematics, Integrals, Functions, 

Operators (Mathematics). 
A method is presented for obtaining explicit 
upper and lower pointwise bounds for the solution 
of rather general interior boundary value prob- 
lems, The differential equations associated with 
these problems are of the elliptic type in cer- 
tain sections while both linear and non-linear 
parabolic equations are the subject of investi- 
gation in other sections, The bounds which are 
obtained are in terms of the integrals of the 
squares of known functions and hence, in the 
linear case, improvement is possible using the 
Rayleigh-Ritz technique, (Author) 
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ON THE GEOMETRY OF FUNCTIONS HOLOMORPHIC IN THE 
UNIT CIRCLE, OF ARBITRARILY SLOW GROWTH, WHICH 
TEND TO INFINITY ON A SEQUENCE OF CURVES APPROACH- 


ING THE CIRCUMFERENCE. 

by Gerald R. MacLane. Apr 61, 13p. (Technical note 

no. 4) 

(Contract AF 49(638)205 

(AFOSR-589) Unclassified report 
DESCRIPTORS: *Sequences, Functional analysis, 
Integral equations, Groups (Mathematics), 
Series, *Surfaces, Sheets, Number theory, 
Algebra, Functions, *Complex variables, 

It is well known that there exist functions H(C), 

holomorphic in |&| < 1, with |H(O)| < p (lel) 

where Bt (r) is a given positive function which 
+ © as r7i, and such that ming). ry jH(o) 

approaches o as n —- oo. Here rp Tf 1 iis an 


appropriately chosen sequence, 
may be constructed by the use of gap series or 

via an infinite product. The object of the pres- 
ent note is to construct such a function geomet- 
rically by starting with the Riemann surface ¥$ 
onto which w H(€) maps || < 1. The essence 

of the argument is in showing that 3 is hyperbolic 
and that M(r) ¢ UH (r)s these results are obtained 
via Caratheodory's theory of kernels. (Author) 
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Contents: 

The equations for optimal controls 
trajectories 
parameter 


and optimal 
in the case of one control 


The synthesis of linear optimal systems with one 
control parameter 
The case of several control parameters: The 


existence theorem 
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(Contract AF 49(638)438, Proj. 9783) 

(AFOSR-569) Unclassified report 
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The synthesis of a multipole filter whose inputs 
are stationary stochastic processes and are 
randomly sampled is considered, Each input will 
consist of signal and noise, The sampling process 
of each input is described by probability density 
functions of various orders and is assumed to 

be statistically independent from those of the 
others and also from the input processes. The 
system under investigation is linear and time 
invariant, The power spectral densities of inputs 
before sampling are assumed to be rational 
functions in s, In case the spectral densities 
after sampling are not rational functions in 

s, they have to be approximated by this type 

of function. Since the signals usually have power 
concentrated in low frequencies, appropriate 
approximants for these non-rational functions 
will introduce negligible error in designing. 
(Author) 
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DESCRIPTORS: *Statistical distribution, 
Sampling, *Probability, Digital computers. 


Contents: 
Properties of the Weibull distribution 
Maximum likelihood estimator of alpha 
Test procedure 
Derivation of the maximum likelihood estimator 
Mean and variance of the maximum likelihood 
Estimator of alpha 
Nonmonotonic behavior of V, 
crease 
Asymptotic properties of the estimator 
Cost and price of obtaining the maximum likeli- 
hood estimate of alpha 
Determination of E(d) 
Discussion of results 
Computations 
Computer programs 
Demonstration of the program 
Summary, conclusions, and recommendations for 
future research 
List of references 
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Cornell U,, Ithaca, N. Y. 

A SEQUENTIAL MULTIPLE-DECISION PROCEDURE FOR SE- 
LECTING THE BEST ONE OF SEVERAL NORMAL POPULA- 
TIONS WITH A COMMON UNKNOWN VARIANCE. II. MONTE 
CARLO SAMPLING RESULTS AND NEW COMPUTING 
FORMULAE, 


by Robert E, Bechhofer and Saul Blumenthal. 

1 May 61, 26p. incl, tables (Technical rept. no, 
Contract AF 49(638) 230) 

(AFOSR-671) Unclassified report 
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DESCRIPTORS: Sequential analysis, *Sampling, 
Numerical methods and procedures, Digital 
computers. 

Contents: 


Statement of the statistical problem 
Statistical assumptions 
The experimenter's goal, 

requirement 
Procedure D and the new computing formulae 
Description of Procedure D 
Definition of symbols 
The sampling, stopping, and terminal de- 
cision rules 

Computation of the stopping statistic 

‘Use of. Procedure D (method B) with various 
experimental designs 

Simplified computing formulae 

Numerical example 

Monte Carlo sampling results with Procedure D 
Description of the sampling p-cocedure 
Sampling results 
Discussion of sampling results 
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A NUMBER OF RESULTS FROM STUDIES OF DIGITAL 
FILTERING AND THE CONVERGENCE OF ITERATIVE 
TECHNIQUES, 
by Richard Crittendon, Ed Dubinsky, and others. 
1 June 61. 46p. incl, illus. (Rept. no. 226-0061) 
(Contract AF 19(604)7400) 

Unclassified report 


DESCRIPTORS: *Polynomials, *Matrix algebra, 
Digital systems, Noise, Tracking, Series, 
Taylor's series, Sequences, *Numerical 


methods and procedures. 


Results are collected from various studies that 
were motivated by the problems associated with 
estimating ballistic trajectories from tracking 
data. Material is given in the following areas: 
discrete orthonormal polynomials; digital filter- 
ing based on the eigenvector of the noise cor- 
relation matrix; digital filters for smoothing 

a linear time function from exponentially cor- 
related noise; criteria guaranteeing convergence 
of Newton's method in one variable and a modi- 
fied Newton's method in several variables; and 

a new and unique, but apparently inapplicable, 
approach to the smoothing of tracking data. 
(Author) 
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Purdue U., School of Industrial Engineering and 

Management, Lafayette, Ind. 

CHOOSING AN INVESTMENT PROGRAM AMONG INTER- 

DEPENDENT PROJECTS, 

by Stanley Reiter. May 61. 
Institute paper no. 13 
Contract Nonr-110016, Proj. NR 047-026) 

Unclassified report 


10p. incl. illus. 


DESCRIPTORS: *Management engineering, 
Economics, *Mathematical analysis, 
*Matrix algebra, Probability. 


An analytical technique is presented for solving 
an investment decision problem involving 
interdependent projects. 
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Parke Mathematical Labs., Inc., Carlisle, Mass. 
TWO PAPERS ON THE THEORY OF BOOLEAN FORMULAS: 
MINIMAL INCLUDING SUMS, I AND II, 

by E. W. Samson and L. Calabi. Mar 61, 
(Scientific rept..no, 10) 

(Contract AF 19(604)34713 In cooperation with 
Electronic Material Sciences Lab., Air Force Re- 
search Labs., Bedford, Mass.) 

(AFCRL~-1 28) Unclassified report 


lv. 


DESCRIPTORS: *Algebras, Operators (Mathematics) 
This report consists of two papers on the theory 
of minimal including sums of boolean formulas. 
The first paper establishes some theorems cover- 
ing the general question: when, and for what 
formulas G, is a:given boolean sum minimal G-- 
including. Some of the results are applied to the 
study of star formulas and will be used later qn 
in study minimization theory. The second paper 
develops the theory of alternative and including 
sets. This theory is used to solve the problem 

of determining the minimal G--including sums for 
a given formula G. (Author) 
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(12 Jume 61) OTS Sees as. 60 


Personnel Lab., Wright Air Development Div., 
Lackland Air Force Base, Tex. 

THE EXPLOITATION OF PERSONNEL DATA BY MEANS OF 
A MULTIPLE LINEAR REGRESSION MODEL, 
by Robert A. Bottenberg. Dec 60, 10p. 
tables, 

st. 7719) 
WADD TN 60-266) 


incl, 


Unclassified report 


DESCRIPTORS: *Mathewatical prediction, Per- 
sonnel, Equations, Data processing systems, 
Statistical functions, Functions, *Linear 
programming, Data, 


An iterative program for determining weights in 
a multiple regression problem is described. 
Large scale regression problems can be econom- 
ically computed while avoiding the problem of 
singularity altogether. Use of this program not 
only provides an effective way of obtaining 
weights to be used in a prediction equation, but 
also provides the basis for testing hypotheses. 
The characteristics of the computing program 
make it practical for the researcher to express 
his hunches in relatively complete detail in 
formulating a regression model. (Author) 
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OTS price $9.10 


Mathematics Research Center, 
Madison, 
THE 2k-p FRACTIONAL FACTORIAL DESIGNS, 
by G. E. P. Box and J, S. Hunter, April 61, 
101p. incl. illus, (MRC Technical Summary rept. 
no, 218) 
(Contract DA 11-022-ORD-2059) 
Unclassified report 


U, of Wisconsin, 


DESCRIPTORS: *Combinatorial analysis, Matrix 
algebra, Statistical analysis, Sequential 
analysis, Factor analysis. 
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(12 June 61) 


Div. 15 
OTS price $2.60 


Mathematics Research Center, U. of Wisconsin, 
Madison, 
ON THE USE OF A DISTRIBUTION-FREE PROPERTY IN 


DETERMINING A TRANSFORMATION OF ONE VARIATE SUCH 
THAT IT WILL EXCEED ANOTHER WITH A GIVEN PROB- 


ABILITY, 
by Sam C. Saunders. March 61, 22p. incl. illus. 
tables. (MRC Technical summary rept. no. 225) 


(Contract DA 11-022-ORD-2059) 
Unclassified report 


DESCRIPTORS: *Probability, *Transformations 


(Mathematics), Reliability, Topology, *Statis- 
tical analysis, Algebra. 
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Mathematics Research Center, U. 
Madison, 


PERIODIC SOLUTIONS OF PERTURBED 


of Wisconsin, 


SECOND-ORDER 
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AUTONOMOUS EQUATIONS, III, 
by W. S, Loud, April 61. 34p. incl. illus. tables. 
(MRC Technical summary rept. no. 226) 


(Contract DA 11-022—ORD—2059) 


Unclassified report 


Matrix 
equations, 
Perturbation 


DESCRIPTORS: *Equations, Functions, 
algebra, Algebra, *Differential 
Calculus of variations, Theory, 
theory. 
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Mathematics Research Center, U. 
Madison, 


SOME THEOREMS ON THE INERTIA OF GENERAL MATRICES, 


of Wisconsin, 


by A. Ostrowski and H. Schneider. April 61. 19p. 
incl. illus. tables (MRC Technical summary rept. 
no, 227) 

(Contract DA 11-022-ORD-2059) 


Unclassified report 


DESCRIPTORS: *Matrix algebra, 
ferential equations, Equations, 
tions (Mathematics), 


Algebra, Dif- 
Transforma- 
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AD-256 926 Div. 16, 25 
(5 June 61) OTS price $14.00 


Armed Forces=-NRC Committee on Hearing and 
Bio-Acoustics, Washington, D. C. 
THE BIOLOGICAL EFFECTS OF VIBRATION, 
by D. E. Goldman, Apr 61, 19%p. incl. illus. 
tables, 111 refs, 
(Contract Nonr—230005) 

Unclassified report 


DESCRIPTORS: 
“Vibration, 
pact shock, 
Pathology, 

Stimulation, 


Hearing, Acoustics, Injuries, 
*Shock waves, Measurement, Im- 
Effectiveness, Exposure, Time, 

*Stress (Physiology), Blast, 

Noise. 


This report includes: 

Naval Medical Research Inst., Bethesda, Md. 
THE EFFECTS OF SHOCK AND VIBRATION ON MAN, by 
David E, Goldman and Henning E, Von Gierke, 
Jan 60, 198p. (Lecture and Review Series 
no, 60-3) 


This report discusses the effects of vibration 
on man, It summarizes briefly: (a) the measure- 
ment of vibration, (b) the production of con- 
trolled vibratory stimulation for research pur- 
poses, (c) the injurious effects of vibration, 
(d) discomfort due to vibration, (e) effects 

of vibration on task performance, and (f) bene- 
ficial uses of vibration, (Author) 


AD-257 039 Div. 16 
(3 June 61) OTS price $8.10 


Syracuse U, Research Inst., N. Y. 
AN INVESTIGATION OF CERTAIN MEANS OF SOUND 
ATTENUATION AT THE EAR, 
by Josef J, Zwislocki, Rept. for 23 June 58- 
31 Dee 60, 1961, 1v. incl, illus, 
(Contract Nonr-66911 ) 
Unclassified report 


DESCRIPTORS: *Ear, *Ear protectors, Sound, 
*Psychoacoustics, Attenuation, Intelligibility, 
Speech, Theory, Mathematical analysis, 
Effectiveness, 


Contents: 

Theory of sound attenuation at the ear 

Theory of resonator earplugs 

Development of resonator earplugs 

Psychophysical evaluation of resonator earplugs 

Physical evaluation of resonator earplugs 

Psychophysical tests of the receiver-resonator 
system 
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(2 June 61) OTS price $9.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
KNOCK-KNEES (Genu Valgum), 
by Karl Bragard. 14 Dee 60, 114p. incl. tables, 
(Trans, no. MCL-629 from Jnl. for Orthopedic 
Surgery 57:pp. 1-193 47-653 70-1243 192-199, 
1932) 

Unclassified report 


DESCRIPTORS: *Orthopedics, Bone, Surgery, 
Therapy, *Joints (Physiology), *Legs, 
Pathology, Anatomy. 
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Moore School of Electrical Engineering, U. of 

Pennsylvania, Philadelphia. 

THE TIME CONSTANTS OF PEARL-CHAIN FORMATION, 

by M. Saito and H. P. Schwan. 1960. 13p. incl. 

illus. table. 

(Sponsored by Office of Naval Research) 
Unclassified report 


DESCRIPTORS: *Biophysics, Microwaves, 
Functions, Hazards, *Colloids, Particles, 
Dielectric properties, Physical chemistry, 
Equations, Intensity. 


The time constants involved in the pearl-chain 
formation are of the order of a second for the 
radius of 1 micron, and they are porportional 

to the cube of the radius. The time constants 
are not strongly dependent on the field inten- 
sity when it is small, and they are inversely 
proportional to the square of the field intensity 
when it is large. The transition between the two 
regions occurs near the threshold. For par- 
ticles of several microns or of larger sizes, 
the time constants become as large as hundreds 
of seconds, and consequently there exists a 
danger of observing erroneous threshold values 
in experimental works. The pulsed applied field 
is as effective as is expected from its r.m.s. 
value for usual radar systems. The hazards due 
to heat become pronounced before the field in- 
tensity is large enough for the pearl-chain to 
form if the particle size is less than 

micron. The phenomenon of pearl-chain formation 
was considered of no biological significance in 
the area of microwave hazards due to radar 
exposure. (Author) 
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(5 June 61) OTS price $1.60 


Washington U., Seattle. 
ON THE TRANSFER FUNCTION OF HUMAN SKIN, 
by Konrad J. K, Buettner, Annual rept. 1960, 
16p. incl. tables. 
(Contract DA 18-108-405-cm1-666) 
Unclassified report 


DESCRIPTORS: *Skin, Man, Penetration, 
Water, Water vapor, Absorption, Gases, 
Vapors, Oxygen, Carbon dioxide, Vapor 


pressure, 
Solutions, 
Boric acids, 
Test methods, 


Alcohols, Carbon tetrachloride, 
Impedance, Electrical properties, 

Alkali metals, Measurement, 
Physiology. 


This report tries to clarify aspects of skin 
penetration, The transfer of water seems to 
differ drastically from that of other substances, 
Water and water vapor are believed to move 
through intact skin surface bys: (a) glandular 
secretion such as sweat glands (b) sorption and 
desorption in the horny layer; and (c) diffu- 
sion through the horny layer. The following 
conclusions, however, may tentatively be drawn: 
(a) every effort has failed as yet to dispute 
the fact that water from surprisingly strong 
solutions or from air of 90% relative humidity 
or more enters human and animal skins; (b) the 
stratum corneum conjunctum of the human arm 
seems to be, or at least to contain, the barrier 
for water and for electric current; (c) the 

Same seems not to be the case for alcohol vapor; 
(d) the skin seems in vivo and in vitro rather 
impenetrable for all tested water solutes; and 
(e) observed damages of living skin are listed, 
and damage to conjunctum in vitro is known to 

be caused by: (1) very low humidity; (2) very 
high humidity; and (3) tartaric acid. (Author) 
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Biophysics Lab., Tulane U., 
THE NEURAL EFFECTS OF 


New Orleans, La. 
MICROWAVE IRRADIATION, 


by Robert T. Nieset, Lawrence R. Pinneo and 
others. Annual rept. Nov 60, 8ip. incl. illus. 
tables, 23 refs. 

(Contract AF 30(602)1965, Proj. 5545) 


(RADC TR 61-65) Unclassified report 
DESCRIPTORS: *Microwaves, 
*Nervous system, Nerves, 
*Radiometers, Design, 
(Biology), Tests, 
sections. 


*Radiation effects, 
Measurement, 
Temperature, *Tissues 
Electrodes, Histological 


Microwave radiation has previously been shown to 
stimulate certain fibers of the peripheral nerv- 
ous system. This is a nociceptive effect and is 
associated with the local heating of tissue to 
about 45 C. The nerves affected were found to be 
‘undamaged by microwave heating in spite of tem- 
porary damage to supporting tissue. The steady 
potentials of the central nervous system were 
found to change with the heating of peripheral 
nerve structures. The possibility for inducing 
changes in the steady potentials directly was 
considered, particularly in relation to certain 
microwave frequencies and pulse durations. 
Special electrodes were developed for long term 
measurement of cortical steady potentials in 
animal experiments. A radiometer was designed 
for the remote measurement of tissue surface 
temperature. This device is designed to indi- 
cate localized temperature increases such as 
might be expected in poorly vascularized regions 
with mocrowave irradiation. (Author) 
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Naval School of Aviation Medicine, Pensacola, 
Fla. 


A NOTE ON THE RBE OF PROTON RADIATION IN SPACE, 
by Hermann J. Schaefer. 10 Jan 61, 11p. incl. 
illus. (Rept. no. 18) 
(Proj. MROO5.13-1002) Unclassified report 
DESCRIPTORS: *Space flight, *Radiation 
hazards, Protons, *Proton beams, Neutrons, 
Fission neutrons, Energy, *Tissues (Biology), 
Nuclear energy, Van Allen radiation belt, Solar 
flares, Radiobiology. 


The Code of Federal Regulations prescribes an 
relative biological effectiveness (RBE) of 10 for 
high energy protons. This would lead to enormous 
rem doses in human target exposed to flare-pro- 
duced and other proton fluxes in space. Evalua- 
tion of the intratarget energy and lineal energy 
transfer (LET) spectra of these fluxes and in- 
terpretation in terms of RBE dose shows that 
proton beams in space, quite contrary to recoil 
protons from fission neutrons, contain only a 
small fraction of low-energy particles, As a 
consequence, the RBE factor remains below 1.5. 
Only in the very surface of freely exposed 
targets can significantly higher RBE values occur. 
(Author) 
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Naval School of Aviation Medicine, 
AEROMETEORISM: A FOLLOW-UP REPORT, 
by Catherine F. Kasparek and Ashton Graybiel,. 
16 Jan 61, 6p, incl, table, (Rept. no. 2) 
(Proj. MROO5,13=3001) 


Pensacola, Fla, 


Unclassified report 
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DESCRIPTORS: *Falling bodies, 
accidents, *Aviation injuries, 
Hazards, Statistical analysis, 


16 


*Aviation 
*Casualties, 


As a follow-up to one published in 1954, 
port presents the trend in aerometeorism since 
that time. Death has occurred to 287 persons and 
injury to 622 as a result of falling aircraft or 
falling fragments of aircraft in the period 1953- 
1959. Various examples of the accidents which 
caused the aerometeorism are cited. (Author) 
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MAXIMUM BREATHING CAPACITY PREDICTION FROM THE 
VELOCITY-VOLU ME LOOP, 
by Roscoe G. Bartlett, Jr., Norman E, Phillips, 
and Eugene J. Wolski. 3 Jan 61, 24p. incl. illus. 
tables (Rept. no. 2) 
(Proj. no, MROO5.13-3100) 
Unclassified report 
DESCRIPTORS: Lungs, Physiology, *Respiration, 


Measurement, Oscilloscopes, Tests. 

Because of the relationship of the maximum breath- 
ing capacity (MBC), velocity-volume (V-V) loop to 
the forced vital capacity (maximum) V-V loop, it 
is possible to simulate the MBC V-V loop by erect- 
ing perpendiculars at either end of the tidal 
volume. When MBC V-V loops are simulated for 
various tidal volumes, the MBC may be predicted 

at over a wide range of breathing frequencies. 

The predicted MBC values calculated from a 

single maximum V-V compare favorably with MBC 
values obtained with the usual fifteen-second 

MBC test. (Author) 
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SPACE FLIGHT, 


of Aviation Medicine, Pensacola, 


IN AIR AND IN 


by Roscoe G. Bartlett, Jr. 23 Feb 61, 25p. incl. 
illus. tables (Rept. no. 3) 
(Proj. MROO5,13-3100) 


Unclassified report 


DESCRIPTORS: *Respiration, 
Lungs, Physiology, 
personnel, Monitors, 


Measurement, 
Space flight, Aviation 
Tests. 


Ideal monitoring of pulmonary function allows 
constant surveillance with a minimum of equipment 
of a pilot or astronaut. A velocity-volume (V-V) 
loop synthesized from a telemetered pneumotacho- 
gram permits the assessment of the following 
measurements: vital capacity, expiratory reserve 
volume, inspiratory reserve volume, inspiratory 
capacity, tidal volume, and air trapping, timed 


inspiratory and expiratory vital capacities, in- 
spiratory and expiratory reserve velocities, max- 
imum peak inspiratory and expiratory velocities, 


breath accelerations, and a reliable 
breathing capacity prediction at any 
frequency. Author) 


maximun 
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by Robert A. Erb. Mar 61, 11p. incl, illus. 
tables (Rept. no, 61-42) 

(In cooperation with The Franklin Inst., Phila- 
delphia, Pa.) 


Brooks Air Force 


Unclassified report 
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Surface 
Inorganic substances, 
Titanium compounds, 
Thin films, Adhesion, 


*Contact lenses, 
Films, 


Wettable surfaces of a permanent nature can be 
produced on contact lenses by means -of the tech- 
nic of chemical deposition of an inorganic film 
on the lens surface, The process is simpler, 
both in apparatus and procedure, than the, vacuum 
deposition technic designed earlier for producing 
wettable surfaces on plastic lenses; the new 
process should have wide application, This re- 
port summarizes the factors involved in the proc- 
ess of coating a poly(methyl methacrylate) sub- 
strate with a thin film of titanium dioxide which 
has the properties desired-that is, transparency, 
wettability, adhesion, and immersion resistance, 
Stepwise instructions are given for the prepara- 
tion of hydrophilic surfaces on contact lenses, 
The equipment developed for this work is rela- 
tively simple and inexpensive, (Author) 


AD-257 291 
(8 June 61) 


Div. 16 
OTS price $1.10 


School of Aviation Medicine, 
Base, Tex. 
PROLONGED HYPOTHERMIA, 


Brooks Air Force 


by F. John Lewis. Apr 61, 5p. incl. table, 

15 refs. (Rept. no. 61-45) 

(In cooperation with Northwestern U. Médical 

School, Chicago, 111.) 

Unclassified report 

DESCRIPTORS: *Hypothermia, Production, 
Maintenance, Survival, Reserpine, 
Anesthetics, Pharmacology. 


An automatic control system was used to maintain 
the body temperature of dogs below 25 C. for 
20 hr. Once this low temperature was reached 


no anesthesia other than hypothermia was required. 


Blood pressure and pulse rate remained low 
throughout the cooling periods and as time passed 
the hematocrit rose, plasma volume fell, pH fell, 
and venous oxygen saturation fell. Of the 98 
dogs cooled in this fashion, 31 survived rewarm 
ing. A number of agents and medications have 
been used in trying to increase the survival 
rate. Best results were achieved with the most 
recent technic which features a number of small 
changes such as deeper anesthesia during induc- 
tion of hypothermia. Reserpine also may have 
contributed to a higher survival rate. (Author) 
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RENAL CLEARANCE OF SODIUM AND POTASSIUM IN HYPO- 
THERMIA, 

by G. S. Kanter. Mar 61, 9p. incl. illus. tables, 


37 refs. (Rept. no. 61-47) 
(In cooperation with Albany Medical Coll., 
Albany, N. Y.) 

Unclassified report 


DESCRIPTORS: *Hypothermia, 
Excretion, Physiology, 
(Physiology), Sodium, 


*Kidneys, 
*Electrolytes 
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The renal tubular handling of Na and K at various 
hypothermic levels was studied. Fourteen dogs 
were anesthetized with 30 mg./kg. of sodium pen- 
tobarbital. After suitable control clearance 
measurements, the rectal temperature was lowered 
progressively by ice-packing to about 25 C. 

while continuous renal clearance studies were 
carried out. Artificial respiration was not used. 
No change in plasma Na was detected but plasma 

K fell significantly from a control value of 4.1 
mEq./liter + or - 0.09 at 38 C. to 3.4 

mEq./liter + or - 0.12 at 25 C. Urine Na concen- 
tration fell during exposure to cold while K con- 
centration showed a small increase. In spite of 
the marked fall in glomerular filtration rate 
(69.0 ml./min, + or - 3.1 control to 17.0 ml./min. 
+ or - 3.6 at 25 C.) the final urine flow at 

25 C. was slightly greater than that of the con- 
trol. The E/F ratios (ratio of excreted to fil- 
tered) for Na, K, and H20 increased significant- 
ly, reflecting the marked decrease in general 
tubular reabsorption. The E/F for H20 increased 
from 0.49 + or - 0.05 at 38 C. to 2.02 + or - 
0.25 at 25 C., the E/F for Na increased from 

o.47 + of ~ 0.12 at 36 CC. te 1.313 +. - 0.27 

at 25 C., while the E/F for K increased from 18.0 
+ or - 2.6 at 36.6... te 54.0 + or - 12.0 at 25 C. 
The variation in effect of hypothermia on the 

E/F ratios is a reflection of the renal regula- 
tions occurring as well as the differing reab- 


sorptive mechanisms. (Author) 
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MICROBIOLOGIC STUDIES WITH OZONE, QUANTITATIVE 
LETHALITY OF OZONE FOR ESCHERICHIA COLI, 


Brooks Air Force 


by Irving Davis, Mar 61, 16p. incl. illus. 
tables, 39 refs. (Rept. no. 61-54) 
Unclassified report 
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Absorption, Survival, Analysis of variance, 


Solutions, 


A series of studies designed to provide an under- 
standing of the biologic activity of ozone at 

the cellular level is described. A critical 
analysis of the quantitative lethality of ozone 
was undertaken, Maximum lethal effects of ozone 
over a wide concentration range were expressed 

in 1 minute or less on the bacterial population. 
The number of cells surviving exposure is a 
function of approximately the cube of the initial 
cell concentration. This holds true over a wide 


range of ozone values. Percent kill increased 
sharply over a narrow range of ozone concentra- 
tions, and then leveled off. The ozone tolerance 
of strains B and B/r of Escherichia coli appears 
to be similar, if not identical. Several factors 
which contribute to adn understanding of the bio- 
logic activity of ozone are presented. The im- 
portance of free radicals in biologic processes 
is discussed. Literature on the formation of 
these radicals during the absorption of ozone in 
aqueous solution is reviewed. (Author) 
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(In cooperation with Tufts Coll. of Dental Medi- 
cine, Boston, Mass.) 

Unclassified report 
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Collecting methods, 
Medical equipment, 


Instrumentation. 


Directions are given for the fabrication, clean- 
ing, and sterilizing of a modified Carlson- 
Crittenden parotid fluid collecting device that 
has been use-tested by the authors in the col- 
lection of over 40,000 specimens. It has served 
particularly well in prolonged collections made 
with exogenous stimulants. The size of the de- 
vice is such that it is easily adapted for use in 
making collections from dogs and other large 
experimental animals. (Author) 
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PRECURSORS, 
by Donald E, Rounds. Apr 61, 4p. incl. tables. 
(Rept. no. 61-58) 
(In cooperation with Pasadena Foundation for 
Medical Research, Pasadena, Calif.) 

Unclassified report 
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*Purines, 


A total of nine compounds, including nucleic 
acids, purines, pyrimidines, and one nucleoside, 
were tested in vitro for activity as radioprotec- 
tive agents. One agent which proved to be ef- 
fective was yeast ribonucleic acid (RNA). Four 
others, which showed moderate potential, were 
calf thymus deoxyribonucleic acid (DNA), yeast 
DNA, orotic acid, and adenine. Guanine, xan- 
thine, uracil, and deoxyadenosine had no pro- 
tective effect in the test system. Yeast RNA was 
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found to be relatively nontoxic to amnion cells 
over a 24-hr treatment period, but a chronic ex- 
posure of the cells to 0.5 mg./ml. for 6 days 
caused a decrease in the growth rate to about 
52% of control cultures. Preirradiation treat- 
ment of seven different cell strains with 

O.1 mg./ml. yeast RNA resulted in a widely vari- 
able protective response. Treated populations 
of nonmalignant origin showed more cells surviv-—- 
ing 700 r gamma radiation than did untreated, 
irradiated control cultures. Malignant cells- 
including KB, HeLa, and Detroit 6 strain of bone 
marrow-showed no protective response. (Author) 
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Peter Bent Brigham Hospital, Boston, Mass. 
METABOLIC DISORDERS AND THERAPEUTIC APPROACHES 
IN RENAL FAILURE, 
by John P, Merrill. Rept. for 1 Sep 60-1 May 61, 
1 May 61, Ap. 
(Contract DA 49-007-md=429) 

Unclassified report 


DESCRIPTORS: *Metabolism, *Pathology, 
*Kidneys, Therapy, Skin, Transplantation, 
Fructose, Leukocytes, Antigens, Thyroid 
hormones, Phosphates, Uremia, Artificial 


kidney, Bone marrow, Injection, Immunization, 
Following supra lethal x-irradiation in dogs, 

the re-injection of autologous marrow removed 
before irradiation does not prolong the life of 
kidney homografts. Injection of homogenate of 

the contralateral kidney inhibits the increase 

in weight seen in the control animal's remaining 
kidney following nephrectomy, Cortisone treatment 
prolongs the survival of skin homografts in 
rabbits. In studies of fructose clearance in 

dogs a tubular maximum for fructose reabsorption 
was demonstrated. Pre-immunization of ambulatory 
adult volunteers with human leukocytes show 
acceleration of skin grafts subsequently placed 
from the donors. Sequential study has been made 
in man of the development of first set accelerated 
and white graft rejection patterns in skin homo- 
grafts. Twelve arterio-venous bypass catheters 
have been placed for the facilitation of hemo- 
dialysis in acute and chronic uremia. In one 
patient such a shunt remained in place for 112 
days and a second shunt for 71 days. In the other 
patients problems of clotting and infection 
necessitated removal before adequate therapy with 
dialysis could be obtained. In the patient whose 
shunts remained in for the periods of 112 and 71 
days useful prolongation of life was obtained in 
spite of chronic terminal uremia. (Author) 
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Presbyterian-St. Luke's Hospital, Chicago, I1l. 
SERIAL CORRELATIONS OF THE CHEMICAL ANATOMY OF 
HEPATIC AND RENAL CELLS WITH ORGAN STRUCTURE 
AND CLINICAL STATUS IN MAN, 
by Robert M. Kark. Progress rept. for 1 Apr 60- 
31 Mar 61. 31 Mar 61, 9p. tables, 18 refs. 
(Contract DA 49-007-md-637) 

Unclassified report 


DESCRIPTORS: *Kidneys, *Liver, Biochemistry, 
*Enzymes, *Hepatitis, Man, Dogs, Test 
methods, Quantitative analysis, Pathology. 
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Data on lactic dehydrogenase, glutamic oxalacetic 
transaminase, and sorbitol dehydrogenase have 
been obtained in the anatomical portions of the 
normal liver lobule in man. Data has been 
obtained on the enzyme activities of the various 
anatomical portions of the nephron in healthy 
dogs and man. The data has been compared with the 
findings in renal tubular acidosis and hepato- 
lenticular degeneration. In addition, data has 
been obtained on healthy human kidneys after the 
production of metabolic acidosis by classical 
ammonium chloride loading techniques. The data 
suggests that carbonic anhydrase is not the key 
enzyme deficiency in renal tubular acidosis. In 
hepato-lenticular degeneration there were no 
significant abnormalities in glutamic oxalacetic 
transaminase, glutamic pyruvic transaminase, and 
glutamic dehydrogenase activities -- enzymes 
which might have been expected to be involved in 
a disorder with gross amino aciduria. Studies 
have also been done on antinuclear factors in the 
serun of patients with hepatic disease. (Author) 
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Harvurd U. Medical School, Boston, Mass. 

EFFECTS OF ANESTHETIC AGENTS IN MAN: A STUDY 

OF NEUROVASCULAR RESPONSES AND INTERMEDIARY 

METABOLISM, 

by Leroy D. Vandam and Dorothy H. Henneman, Final 

rept., 1 May 57-30 Apr 61. 30 Apr 61, 12p. 

11 refs. 

(Contract DA 49-007-md-798; In cooperation with 

Peter Bent Brigham Hospital, Boston, Mass.) 
Unclassified report 


DESCRIPTORS: *Anesthetics, Carbohydrates, 
*Metabolism, Blood circulation, Heart, 
Surgery, Man Muscles, Acidosis, Blood 
pressure, Pathology, *Physiology, 
Corticosteroids, 
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Aviation Medical Acceleration Lab,, Naval Air 
Development Center, Johnsville, Pa. 
BIOPROBE DEVELOPMENT AND STUDY WITH LETTER RE- 
PORT CONCERNING LIFE SUPPORT SYSTEM. 
20 May 60, 13p. incl, illus. table (Rept. no, 
NADC-MA-L6007, Rept. no. MA-4-387-) 
(Proj, TED no, ADC AE 1412.2) 

Unclassified report 


DESCRIPTORS: *Closed cycle ecological systems, 
Design, Air, Diet, Urine, Excretion, Tem- 
perature, Atmosphere, Simulation. 
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Aviation Medical Acceleration Lab., Naval Air 
Development Center, Johnsville, Pa. 
EYE PROTECTION FOR NUCLEAR WEAPONS DELIVERY 
PILOTS, INFLIGHT RESEARCH STUDIES TO OBTAIN 
QUANTITATIVE PERFORMANCE DATA, 
Progress rept, 21 Sep 60, 10p. imcl. illus. 
tables (Rept, no, NADC-MA-L6035, rept. no, MA- 
82-7058) 

Unclassified report 


DESCRIPTORS: *Pilots, Atomic bomb explosions, 
*Blindness, Vision, Inhibition, Safety, 

Test methods, Light, Intensity, “*Eye, 
Flight. 
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Air Force Missile Development Center, Holloman 
Air Force Base, N. Mex, 
PHYSIOLOGICAL BASE~LINE STUDIES OF ZOOLOGICAL 
SPECIMENS. CLINICAL OBSERVATIONS AND METHODS 
USED IN THE TREATMENT OF YOUNG CHIMPANZEES, 
by Jerry Fineg, William E, Britz and others, 
Apr 61, 15p, incl, illus, (Rept. no. AFMDC TR 
61-12) 
(Proj. 6892) 

Unclassified report 


DESCRIPTORS: *Primates, *Veterinary medicine, 
Handling, Diseases, Therapy. 


Techniques for the care and handling of chimpan- 
zees have been developed in an effort to maintain 
a standardized colony for various USAF research 
projects, This report covers the second part of 
the physiological base-line studies of zoological 
specimens under this project. (Author) 
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Naval Medical Research Unit no. 2, Taipei, 
Taiwan, 
CHOLERA AND THE SODIUM PUMP, 
by G. S, Huber and R. A. Phillips. 1 Nov 60, 9p. 
incl. illus. 15 refs. (Research rept. no, MR 
005. 09-1040.1.7) 

Unclassified report 


DESCRIPTORS: *Cholera, Vibrio, Dehydration, 
Biophysics, *Sodium, Pumps, *Medical equip- 
ment, *Skin, Ions, Electrolytes (Physiology), 
*Transport properties, Diffusion, Membranes. 


Data are presented showing the unique action of 
Vibrio cholera and/or its products on the 

sodium transport mechanism of the isolated frog 
skin. Some notions based on the Na/K pump 
theory of Koefoed-Johnsen and Ussing are evolved 
to explain the results. These notions and some 
of their consequences are discussed in relation 
to the clinical pathology of cholera as reported 
in the literature. (Author) 
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Rochester U. School of Medicine and Dentistry, 
Rs: z. 
BASIC QUANTITATIVE STUDIES OF SEVERE HYPOTHERMIA, 
by E. F. Adolph. Final rept. 1951-1961. 1 June 61, 
16p. 37 refs. (Proj. rept. no. 19) 
(Contract DA 49-007-md-155) 

Unclassified report 


DESCRIPTORS: *Hypothermia, Physiology, Cool- 
ing, Heating, Respiration, Vagus nerve, 
Inhibition, Heart, *Stress (Physiology), 
Oxygen consumption, Tissues (Biology), Mam- 
mals, Survival, Metabolism, Blood, Metabol- 
ic products, Oxygen. 


Small mammals, especially rats, were exposed to 
cold air or to surface cooling. Adaptation was 
induced by significant colling, and four criteria 
of adaptation were employed to investigate its 
onset and decay. Hypothermia of 2 to 10 C could 
be endured for about 1 hr and at higher tempera- 
tures up to 25 C for progressively longer times, 
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even 72 hours. In each instance survival after 
rewarming was required as criterion of endurance. 
Oxygen supply to tissues was especially investi- 
gated; oxygen was transported by the blood as 
long as the circulation continued, the heart usu- 
ally reversibly ceased to beat at 7 C. But the 
oxygen was found not to reach all tissues, as was 
seen in the cessation of blood flow at 10 -15 C 
in some minute vessels, and in the frequent fail- 
ure of a tissue oxygen electrode to vary its ap- 
parent oxygen tension when the lungs were filled 
with oxygen or with nitrogen. Several proc- 
esses were affected disproportionately by cool- 
ing so that distortion among them resulted. 
(Author) 
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Genoa U. (Italy) 


SPONTANEOUS AND INDUCED ELECTROENCEPHALOGRAPHIC 
ACTIVITY DURING PHYSIOLOGICAL SLEEP OF THE CAT, 
by G. F. Rossi, T. Hara and others. 25 Oct 60, 
3p. (Technical note no. 1) 
(Contract AF 61(052)461) 
(AFOSR-350) Unclassified report 
DESCRIPTORS: 
lography, 
erties, 


Cats, *Sleep, 
*Cerebral cortex, 
Muscles, Inhibition, 


Electroencepha- 
Electrical prop- 
Physiology. 


Recent experimental work has shown that in the 
cat the deepest stage of sleep is electroenceph- 
alographically characterized by low voltage fast 


rhythms, similar to those occurring during wake- 
fulness, and by complete disappearance of muscular 
tonus. This has been fully confirmed by several 


findings obtained in our laboratory. The present 
research has been undertaken with the aim to 
study the nervous mechanisms underlying this 
deepest sleep. More particularly, experiments 
have been done to study the mechanisms responsi- 
ble for the desynchronization of the electrocor- 
tical activity characterizing it. (Author) 
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Johns Hopkins U., Baltimore, Md. 
(No title). 
Progress rept., 1 Jan 61-31 Mar 61. 31 Mar 61, 
14p. incl. tables. 
(Contract DA-18-064-404-cm1-100, Proj. 4161-09- 
004) 

Unclassified report 


DESCRIPTORS: *Staphylococcus, Bacterial 
toxins, Antigens, Antibodies, *Pneumococcus 
infections, Bacteremia, Immunization, *Communi- 
cable diseases, Penicillin, *Antibiotics, 
Heparin, Suppurative infections, Arthritis, 
Therapy. 


Contents: 

The emergence of a new strain of hospital 
staphylococcus 

The evaluation of synthetic penicillins 

Studies of an intramuscular vancomycin 
preparation 

Studies on the mechanism of the febrile response 
to endotoxin 

Studies on tuberculous serous effusions 
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Effect of naturally occurring antibody on the 
biological activity of endotoxin and host 
response to gram negative bacteria 

Bacterial pyarthrosis 

Studies on the mechanism of death in pneumococcal 
infections 

Inhibition of the coagulase reaction of patho- 
genic staphylococci by heparin in vitro 
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Nobel Inst. for Neurophysiology (Sweden). 
RESEARCH ON BRAIN STEM MECHANISMS REGULATING 
AUTOMATIC ACTIVITIES, 

by Ulf Soderberg. Technical summary rept. 

6 Feb 61, 10p. 

(Contract AF 61(052)119) 
(AFOSR=507) Unclassified report 
DESCRIPTORS: *Brain, 
Motor reactions, Physiology, Nervous system, 
Stimulation, Arteries, Heart, Measurement, 
*Neuromuscular transmission, Blood pressure, 
*Autonomic nervous system. 


*Blood circulation, 


Contents: 

Cardiovascular studies 

Measurement and regulation of cerebral blood 
flow 

Brain stem reflexes 


Brain stem influences on the lateral geniculate 
body 
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(16 June 61) OTS price $3.60 


Naval Medical Research Inst., Bethesda, Md. 
PHARMACOLOGICAL STUDIES ON IRRADIATED ANIMALS, 

X,. EFFECTS OF CELL-FREE SPLEEN EXTRACT TREATMENT 
ON HEMATOPOIETIC TISSUES OF IRRADIATED GUINEA 
PIGS, 

by F. Ellinger and T, Strike. 4 Nov 60, vol. 18, 
pp. 473-512, incl. illus, tables, 28 refs. (Rept. 
no. 5) 

(Proj. MR 005.08=1300.03) 
(Rept. no. DASA-516) Unclassified report 
DESCRIPTORS: Spleen extract, 
*Radiation injuries, 
Survival, Histology, 
Tissues (Biology), 
system, 


*Bone marrow, 

Gamma rays, Therapy, 
*Spleen, Pharmacology, 

Reticulo-endothelial 


Qualitative and quantitative histological and 
histochemical evidence is presented which indi- 
cates that cell-free saline spleen extracts mod- 
ify radiation induced changes in the spleen and 
bone marrow of guinea pigs following exposure 

to an LD75/20 of Co60 gamma radiation, Post- 
irradiation treatment with homologous or 
heterologous (mouse) spleen extract accelerates 
the natural recovery process of the spleen and 
bone marrow of guinea pigs, while the initial 
effect remains unchanged, Histological findings 
give the impression that this accelerated recov- 
ery process is due to a stimulatory effect of the 
spleen extract on stem cells. Histochemical 
studies indicate that spleen extracts also 
modify the radiation effect on the alkaline 
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phosphatase staining cells of the spleen. Since 
homologous or heterologous extracts produce 
similar results, a common mechanism of recovery 
has been postulated, Study of the temporal 
sequence of changes indicates that recovery 
processes in spleen precede those in bone marrow, 
thus indicating a hierarchy of events. The 
significance of these findings for biology and 
clinical medicine is discussed. (Author) 
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School of Aviation Medicine, Brooks Air Force 
Base, Tex. 
EFFECT OF PROPYLTHIOURACIL TREATMENT AND 
ADRENALECTOMY ON HEAT PRODUCTION AND HEAT LOSS 
DURING ACUTE EXPOSURE TO COLD, 
‘by M, J. Fregly, P. F. ITampietro and A, B. Otis. 
Apr 61, 9p. incl. illus. table, 26 refs: (Rept. 
no. 61246) 
(In cooperation with Florida U. Coll. of Medi- 
cine, Gainesville and QM Research and Engineering 
Center, Natick, Mass.) 

Unclassified report 


DESCRIPTORS: *Exposure, Thyroid gland, Adrenal 
glands, Excision, Metabolism, Body temperature, 
Body, Cooling, *Thiouracils, Oxygen consump- 
tion, Measurement, Heat production (Biology), 
Physiology. 


Thyroidectomy (propylthiouracil treatment) and 
adrenalectomy increased rate of cooling of rats 
restrained and subjected to air at 5 C. At the 
same colonic temperature during cooling, both 
thyroidectomized and adrenalectomized rats main- 
tained higher skin temperatures than did control 
rats. Heat production (measured by oxygen con- 
sumption) was determined for thyroidectomized 
and control rats only. At the same colonic tem- 
peratures during cooling thyroidectomized rats 
had the same heat production as controls. Cal- 
culation of heat loss at a given colonic tem- 
perature during cooling, however, revealed it to 
be greater for thyroidectomized than for control 
rats. The inability of thyroidectomized rats to 
tolerate cold as well as the control rats did 
under these conditions is due almost entirely to 
a more rapid loss of body heat. Failure to con- 
serve heat may be related to changes in vascular 
reactivity induced by the hypothyroid state. 
(Author) 
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Aerojet-General Corp., Azusa, Calif. 
INVESTIGATION OF STRESS-CORROSION CRACKING OF 
HIGH-STRENGTH ALLOYS, 
Informal progress rept. no. 7, 1-30 Apr 61, 
25 May 61, 4p. tables (Rept. no. L0414-01-7) 
(Contract DA 04-495-ORD-3069) 

Unclassified report 


DESCRIPTORS: “Rocket cases, Stainless steel, 
*Heat resistant alloys, *Corrosion research, 
Materials, Steel, Titanium alloys, Welding, 
Corrosion, Stresses, Fracture (Mechanics), 
Mechanical properties, Corrosion inhibition, 
Corrosive liquids, Corrosive gases, Surface 
properties, Microstructure, Atmosphere, 


Bent beam stress~corrosion test data are pre- 
sented for Vascojet 1000 alloy steel and B120VCA 
Ti alloy, The steel testing environments in- 
cluded air, tap water, distilled water, NaCl 
solution, sodium dichromate solution, marquench 
salt solution, soluble oil solution, trichloro- 
ethylene, and cosmoline, The Ti alloy was tested 
under similar environments, Mechanical property 
data are presented for AM335 stainless steel, 
300M alloy steel, and PH 15-7 Mo stainless steel, 
Failures were encountered with the Vascojet alloy 
steel at 175,000 to 180,000 psi in tap water, 
distilled water, and the NaCl solution, 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
METALLURGY OF RARE METALS (Metallurgiay Redkikh 
Metallov), 
by I, P. Kislyakov. Oct 60, 24p. incl. illus. 
tables (Trans, no. MCL—-5 from Gosudarstvennoye 
Nauchno-Tekhnicheskoye Izdatel’Stvo Literatury 
Po Chernoy i Tsvetnoy Metallurgii pp: 186-204, 
1957) 

Unclassified report. 


DESCRIPTORS: *Metals, *Metallurgy, USSR, 
Chemical properties, Physical properties, 
Photoelectric materials, Semiconductors, 
Metal coatings, Purification, Solvent 
extraction, Zone melting, Bearings, Soldering 
alloys, Sources, Cesium, Gallium, Germaniuna, 
Hafnium, Indium, Rhenium, Rubidium, Thalliua, 


The elements Rb, Ce, Ga, In, Th, Ge, Hf and Re 
are classified by the author as dispersed 
(diffused) metals. They are characterized by the 
fact that there are no natural deposits and they 
are found in various degrees of concentration in 
the deposits of other rare, ferrous, and non- 
ferrous metals, and sometimes in nonmetals. Many 
of them possess no natural minerals, or have only 
a small amount.of them, and are found basically 
in a varied form of admixture in the minerals of 
related elements (isomorphism, entering the 
lattice in a form of solid solution). The basic 
physical and chemical characteristics of the 
dispersed metals are tabulated, The sources, 
methods of extraction (metallurgy), and indus- 
trial applications of these metals are discussed. 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
KINETICS AND MECHANISM OF HIGH-TEMPERATURE 
OXIDATION OF RHENIUM IN THE RECRYSTALLIZED AND 
COLD-WORKED STATES (Kinetika I Mekhanizm Viso- 
kotemperaturnogo Okislyuvannya Reniyu V. Rekris- 
talizovanomu Ta Naklepanomu Stanakh), 
by V. 0. Lavrenko., 18 Oct 60, 8p. incl. illus. 
table, 10 refs. (Trans. no. MCL-308 from Dopovidi 
Akademii Nauk Ukrainskoy RSR 113:1216-1220, 1958) 
Unclassified report 
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DESCRIPTORS: USSR. *Rhenium *Oxidation, 
Powder metals, Processing, Deformation, 
Crystallization, Electrochemistry, High tem 
perature research, Hardening. 


The kinetics of oxidation of Re in the recrys- 
tallized and the cold-worked conditions were in- 
vestigated at temperatures from 350 to 725 C. 
Oxidation isotherms were obtained by the method 
of continuous weighing for exposure times up to 
50 hr. Hardening, by cold deformation from 21.9 
to 53.0 Rockwell C, showed a definite acceler- 
ating effect on the formation and subsequent 
vaporization of Re oxides. At all temperatures, 
the rate of Re oxidation followed a linear re- 
lationship since there was no protective action 
from the constantly renewing film of Re03 and 
Re207 oxides which melt at 160 and 296 C, 
respectively. 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
PLASTIC DEFORMATION IN SINTERING OF SILVER 
POWDER BODIES (Pro Nayavnist’ Plastichnoi Deform- 
atsii Pri Spikanni Poristikh Til Iz Sribla) 
by R. 0. Andriyevs'kiy and I, M, Fedorchenko, 
21 Oct 60, 7p. incl, illus. (Trans, no, MCL-365 
from Dopovidi Akademii Nauk Ukrains'koi RSR 
5531-534, 1958) 

Unclassified report 


DESCRIPTORS: *Powder metals, Plasticity, 
Deformation, Silver, USSR, Powder 
metallurgy, Stresses, Creep, Viscosity, 


Sintering, 
properties. 


Mechanical properties, Physical 


Results are presented of an investigation of the 
effect of uniaxial tensile and compressive 
stresses on the kinetics of shrinkage during 
sintering of powder metal compacts, The experi- 
ments were conducted on compacts of electrolytic 
Ag powder of a 44=-micron fraction with a porosity 
of 30%, The sintering temperature was 900 + or 

- 10C, Tensile stresses were varied from 0 to 
1.1 x 10 to the 6th power dynes/sq cm during 
heating periods of 6 min, At a tensile stress 

of 1 x 10 to the 6th power dynes/sq cm linear 
shrinkage ceased and elongation began. Volume 
shrinkage increased despite decreasing linear 
shrinkage until elongation began, then volume 
shrinkage decreased, Similar results were ob- 
tained when compression was applied. An analysis 
of the data indicated that plastic deformation 


does not effect the kinetics of shrinkage for 
short exposure, 
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Aerospace Technical Intelligence Center, Wright-— 
Patterson Air Force Base, Ohio, 
PROBLEMS OF METALLOGRAPHY AND PHYSICS OF 
METALS (SELECTED ARTICLES). 
28 Oct 60, 88p. incl. illus. tables (Trans. no. 
MCL-457 from Problemy Metallovedeniya I Fiziki 
Metallovs: pp. 100-116, 117-136, 169-186, 
187-190, 1959) 

Unclassified report 
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DESCRIPTORS: USSR, *Metallurgy, Metals, 
Crystallization, Ultrasonics, Mechanical 
properties, Deformation, Steel, Vacuum 
furnaces, Melting, Casting, Gases, 
Pressure, Vibration, Castings. 

Contents: 


The action of ultrasonic vibrations on the crys- 
tallization of ingots, by V. I. Leont'yeyv 

The effect of elastic vibrations on structure 
during crystallization, and on mechanical 
properties and deformability of steels X27 
and X25H20, by Ya. B. Gurevich, V. I. 
Leont'yev and I, I. Teumin 

On the question of the effect of vacuum smelting 
and casting on the properties of metals and 
quality of ingots, by A. V. Emyashev, A. M. 
Zubko and V. E, Neimark 

On the effect of inert gas pressure in the fur- 
mace on the content of gases in metal, by A. N. 
Zelevnov and D. S., Kamenetskaya 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 

JOURNAL OF INORGANIC CHEMISTRY (SELECTED 
ARTICLES). 

28 Oct 60, 24p. incl, illus, tables, 35 refs. 
(Trans. no. MCL-460 from Zhurnal Neorganicheskoy 
prt on 4tpp. 1967-1969, 2052-2057, 2169-2171, 
1959 


Unclassified report 


DESCRIPTORS: 


*Borides, Boron alloys, 
*Carbides, 


*Nickel alloys, *Aluminum alloys, 
Lattices, Crystal structure, Chemical 

bonds, Phase transitions, Electrons, 
Alkaline earth metals, Rare earth compounds, 
Phase studies, Resistance, “*Cermets, 

Copper, Nickel, Adsorption, Physical 
properties, Processing, USSR, Molecular 
structure, Wetting agents, Liquid metals. 


Contents: 

The problem of the electron structure and con- 
ditions for forming borides of the MeB6 type, 
by V. S. Neshpor, G. V. Samsonov 

Wettability of borides and carbides by liquid 
metals, by V. N. Yeremenko and Yu. V. Naydich 

Nickel-aluminum alloy with a low coefficient of 
linear expansion, by I. I, Kornilov and 
R. S. Mints, 
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Aerospace Technical Intelligence Center, 

Wright-Patterson Air Force Base, Ohio. 

ELECTROPLATING WITH ALLOYS, 

by P. M. Vyacheslavov. 31 Oct 60, 10p. (Trans. 

no. MCL-~464 from Gal'vanicheskiye Pokrytiya 

Splavami (Chapter III) pp. 26-30, 1959 
Unclassified report 


DESCRIPTORS: *Nickel alloys, 
*Magnetic alloys, 
Electrodeposition, 
Hardness, 
Corrosion, 


*Cobalt alloys, 
*Electroplating, USSR, 
*Phosphorus alloys, 
*Corrosion resistant alloys, 


Electroplated coatings of Ni-Co and Ni-P alloys 
are reported to be harder and more corrosion re- 
sistant than Ni coatings. Recommendations are 
presented for the preparation of magnetic alloys 
of Ni-Co and Ni-Co-P, 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
METHOD OF DETERMINING THE TENSILE STRENGTH OF 


METALS, 
by G. V. Uzhik. 11 Jan 61. 2ip. incl, illus. 
tables, 10 refs. (Trans. no. MCL~523 from 


Izvestiya Akademii Nauk SSSR, Otdeleniye 
Tekhnicheskikh Nauk 1031547=1560, 1948) 
Unclassified report 


DESCRIPTORS: *Metals, 
USSR, Test methods, Stresses, Steel, 
Elasticity, Plasticity, Deformation, 
Mechanical properties, Alloys. 


*Tensile properties, 


The most important task in modern metallurgy in 
the field of improving the strength of metals 
consists in finding means for changing the 
strength (through the composition, heat treat- 
‘ment, ete.) that will not only insure at any 
moment of strain an increase in the absolute 
values of resistance to displacement and tear 
but also in the difference between them. Test 
methods are described which were used to deter- 
mine the distribution of the axial stresses at 
the moment of tear in grooved tensile specimens 
of St-45 steel. Results indicate that the re- 
sistance to tear as a characteristic of the 
strength of metal in a given state, determinable 
by the proposed method, possibly will prove to 
be a constant of the material. Experiments show- 
ed that, with the increase of plastic strain under 
tensile or torsional stress, the resistance to 
tear can be considerably increased or decreased, 
depending on the condition of the metal. It 
increases with the lowering of the temperature 
of the tests and follows an increase in resist- 
ance to strain (limit of fluidity of St-45 
steel) down to the temperature of -110 degrees. 
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Aerospace Technical Intelligence Center, 
Patterson Air Force Base, Ohio. 

THEORY OF THE ADDITIVE DEFORMATION DIAGRAM AND 
CALCULATION OF THE ACTUAL RESISTANCES TO RUPTURE 
(Teoriya Diagrammy Additivnykh Deformatsiy i 
Vychisleniyo Istinnogo Soprotivileniya Razrush- 
eniyu), 

by V. Ya. Shekhter. 11 Jan 61, Sp. inel. table 
(Trans. no. MCL-526 from Zavodskaya Laboratoriya 
8957-961, 1949) 


Wright- 


Unclassified report 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
FACTORY LABORATORY (SELECTED ARTICLES), 
2 Nov 60, 21p. incl. illus. (Trans. no, MCL-528 
from Zavodskaya Laboratoriya 23:949-953, 959- 
961, 1957) 

Unclassified report 


DESCRIPTORS: USSR, "Steel, “Fracture (Me- 
chanics), Stresses, Deformation, Test 
methods, Brittle materials, Temperature, 
Tensile properties, Crystal structure, 
Photographic analysis, Microphotographs. 


Contents: 

Calculating the tendency of steel to brittleness 
under conditions of actual use, by Ye. M. 
Shevandin 

Using the photometric method for studying steel 
fractures, by Z. N. Krasil'shochikoy and 
Ye. N. Shvach 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 

ON THE NATURE OF NECKS DURING THE ELONGATION OF 
SAMPLES, 

by N. N. Davidenkoyv. 17 Jan 61, 7p. 13 refs. 
(Trans. no. MCL-529 from Zhurnal Tekhnicheskoy 


Fiziki 253:877-880, 1955) 
Unclassified report 
DESCRIPTORS: USSR, *Metals, *Steel, Tensile 
properties, Deformation, Hardening, Theory, 
Stresses, Mechanical properties, Test 
methods, Plastic flow, Plasticity, 
Elasticity. 


The formation of a neck during the elongation of 
a tensile test specimen is discussed and an 
explanation of the phenomenon is presented. The 
conclusions of various authors are criticized. 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
RECRYSTALLIZATION OF COLD DEFORMED TUNGSTEN 
(Rekristallizatsiya Kholodnodeformirovannogo 
Vol'Frama). 
by V. A. Lavrenko and I. 
Oct 60. 4p. incl. illus. (Trans. no. MCL-604 
from Metallovedeniye I. Termicheskaya Obrabotka 
Metallov (Periodical) 10:42-44, 1959) 
Unclassified report 


Ye Shiyanovskaya. 


DESCRIPTORS: Powder metals, 
X-ray diffraction analysis, 
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Microphotography, 
Hardening, 

Heat treatment Tungsten, 
Deformation, bssr. 
An investigation of the recrystallization of 
cold deformed W is described. Electronic micro- 
photographs were made of undeformed and deformed 
test specimens. Hardness tests were made on 
deformed specimens subjected to various vacuum 
annealing temperatures from 800 to 1650 degrees. 
X-ray diffraction studies were made on unde- 
formed, deformed, and annealed test pieces; the 
relation of the broadening of the spectral line 
(321) to the annealing temperature was 
established. 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 
HOT CRACKS IN THE WELDED JOINTS OF BILLETS AND 
CASTING (Goryachiye Treshchiny V Svarnykh 
Soyedineniyakh Slitkakh I Otlivkakh), 
Oct 60, 120p. incl. illus, tables, 26 refs. 
(Trans. no. MCL-638 from Akademiya Nauk SSSR 
Institut Metallurgii, Moscow:pp.51-67, 92-107, 
108-130, 131-146, 147-161, 1959) 

Unclassified report 


DESCRIPTORS: Welded joints, 
*Castings, Steel castings, 
Aluminum castings, 


Crystallization, 
Aluminum alloys, 
*Fracture (Mechanics), 
Stresses, Deformation, Crystal structure, 
Steel, Metals, Heat resistant alloys, De- 
termination, Tensile properties, *Welding, 
USSR, Mechanical properties. 


CONTENTS: 

Formation of hot tears in steel castings, by 
B. B. Gulyayev, I. I. Lupyrev, and 
L. M. Postnov 

Hot cracks in welding chromium-nickel austenitic 
steels, by B. I. Medovar 

Intercrystalline strength of metals, by 
N. N. Prokhorov 

Intercrystalline crystallization cracks in 
casting and welding aluminum alloys, by 
S. V. Lashko-Avakyan and N, F, Lashko 

A new technique of determining the tendency to 
hot-tear formation of the metal of welded 
seams, by G. L. Petrov 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
NEW METALS IN MODERN ENGINEERING (Novi Metaly 
Suchasnoy I Tekhniky), 
by L. I, Kadaner, Oct 60, 26p. (Trans. no. 
MCL=657 from Kiev, Derzhtekhvydav, USSR, pp. 
3-18 and 32-41, 1958) 
Unclassified report 

DESCRIPTORS: USSR, *Metals, Metallurgy, 
Purification, Reactor fuels, Reactor 
moderators, Low temperature lubricants, 
Physical properties, Heat resistant alloys, 
Refractory materials, Alloys, Preparation, 
Processing, Production, Semiconductors, 


The production of metals and alloys for 
applications in nucleonics, electronics, tele- 
mechanics, jet engineering and rocketry are 
discussed, Methods cited for the purification 
of metals include melting in vacuum or an inert 
atmosphere, production of metals from gaseous 
compounds, and zone melting, Metals for nu- 
cleonics include U, Pu, Th, Be, Li, Zr, and the 
rare-earth elements Sa, Gd, Tm, La, Pm, Ce, and 
Pr. The special properties, principal uses, and 
sources and methods of refining these metals 
are indicated. New structural metals and 
alloys developed for high-speed, high-tempera- 
ture and high-pressure applications utilize 

Ti, Ta, Nb, Zr, and In, During the 5—yr period 
from 1948 to 1953 the production of Ti was in- 
creased by a factor of 1000, 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 
RECENT TECHNICAL TRENDS IN POWDER METALLURGY 
(Nejnovejse Technicke Smery V Praskove Metal- 
lurgii), 
by Curt Agte and Jiri Vacek. Oct 60, 17p. incl. 
tables (Trans, no, MCL-658 from Statni Nak- 
ladadtelstvi Technicke Literatury, pp. 7-13 and 
68-81, 1955) 

Unclassified report 

DESCRIPTORS: USSR, *Powder metallurgy, 

Powder metals, Preparation, Processing, 
Rolling mills, Manufacturing methods, Sheets, 
Brittle materials, Extrusion, Mixtures, 
Sintering, Tungsten alloys, Cobalt alloys, 
Copper alloys, Powder alloys, Iron, Silver 
alloys, Molybdenum, Nickel alloys. 


Contents? 
Chemistry of mixtures 
Preparation of powdered mixtures by pulveriz-— 
ing or grinding 
Infiltration of the principal solid component 
by a solution containing the second compo- 
nent (or additional components) in the form 
of a metal salt 
Preparation of hard metals 
Manufacture of ASKO contacts (method S) 
Infiltration of tungstic acid with additives 
preventing recrystallization (the electric 
lamp industry) 
Direct rolling of powders 
Description of the method 
Manufacture of an iron sheet 
Manufacture of sheets from ductile powders 
Rolling of brittle powders (ASKO materials, 
and Friction materials) 
Sheets with several layers or strips 
Hot extrusion through a die 
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Aerospace Technical Intelligence Center, 
Wright-Patterson Air Force Base, Ohio. 
A STUDY OF THE FATIGUE OF TOOL STEELS HAVING A 
SURFACE COATING, 
by S. S. Kruglikov., 17 Jan 61. 5p. (Trams. no. 
MCL-790 from Ekspress—Informatsiya, Metallove- 
deniye i Termoobrabotka, Abstracts 61-68, 
No. 10, 4p, Mar 60) 

Unclassified report 


DESCRIPTORS: 


*Steel, "Fatigue (Mechanics), 
*Coatings, 


Metal coatings, USSR, Nickel 
plating, Aluminum coatings, Zinc coatings, 
Paints, Heat treatment, Nickel alloys, 
Zinc alloys, *Tool steel, Mechanical 
properties. 


CONCLUSIONS: The fatigue strength of chrome 
tool steel is substantially reduced as a result 
of applying a metallic coating by spraying, dip- 
ping, or electrolysis. The decrease occurs be- 
fore and after holding the steel at an elevated 
temperature. Shot-peening or nitriding the 
surface of steel prior to application of a coat- 
ing considerably increases the fatigue strength 
of the coated specimens, This effect also 
occurs after holding the coated specimens at 
elevated temperatures. Aluminum-silicon paint 
does not substantially effect the fatigue of 
steel, (Author) 
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Massachusetts Inst. of Tech., Cambridge, Mass. 
STRUCTURES PRODUCED IN RAPIDLY SOLIDIFIED ALLOYS, 
by Paul E, Brown and Clyde M, Adams, Jr. 1960, 
20p. incl, illus, tables, 15 refs. 
Contract DA 19=020,-ORD-4892) 
AROD-234432) Unclassified report 


DESCRIPTORS: Metallurgy, “Castings, *Alloys, 
Freezing, Liquids, Solids, Transformations, 
Microstructure, Aluminum alloys, Copper alloys, 
Nickel alloys, Electric arcs, Melting, Depos- 
its, Solutions, Solubility, Diffusion, Arc 
welds, Mechanical properties, *Phase studies, 
Crystal structure, Cooling, 


An investigation was made of the dendritic 
structures formed during the solidification or 
freezing of relatively non-dilute engineering 
alloys. The form and dimensional character of the 
dentritic structure as influenced by the freezing 
rate and the properties of the cast structure 
were of principle interest. Arc deposits from 
consumable and non-comsumable (¥) electrodes 
with Al, Cu, and Ni alloys vere used, Such 
deposits are castings of = sort and the condi- 
tions of freezing can be closely controlled. The 
dendrite spacings increased parabolically with 
the energy input. Interdendritic undercooling 

in the order of 0,1 F, in dilute alloys appeared 
to be a property of the solvent metal, di'd not 
vary significantly from one solute element to 
another, and was quite independent of the rate 
of solidification, The arc deposits froze much 
faster than chill castings and had smaller 
dendrite arm spacings than would be expected in 
any casting process. The minimum time for effec~ 
tive solution heat treatment of arc deposits, as 
reflected in final properties, depended on 
dendrite spacing (energy input). The dendrite 
arms in Al, Cu, and Ni alloys were generally 
parallel to the direction of heat flow. 
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National Aeronautics and Space Administration, 
Washington, D. C. 
THE SINTERED COPPER POWDER (Spechennyi mednyi 
poroshok) 
by Ye. M. Savitskiy and A, I. Viasor. June 61, 
Sp. incl. illus. (Technical trans. no. F-643- 
Trans. from Tsvetnyye metally no. 7, pp. 72-77, 
1960) 

Unclassified report 


Also available from NASA, Wash. 25, D. C., as 
NASA Technical trans. F-64. 


DESCRIPTORS: *Powder metals, *Copper alloys, 
Powder alloys, Powder metallurgy, Aluminum 
compounds, Silicon compounds, Magnesium com- 
pounds, Oxides, Sintering, Crystal structure, 
Microstructure, Electrical properties, Resist- 
ance, Mechanical properties, Electrical con- 
ductance, Hardness, Processing, Mixtures, 
Hydrostatic pressure, Tensile properties, Oxi- 
dation, Extrusion, Heat resistant alloys, 
Crystallization. 


A study was made of the structure, resistivity, 
oxidation resistance, mechanical properties, and 
manufacturing processes of sintered Cu powder 
when alumina, silica, or magnesia is added. With 
addition of A1203 powder to sintered Cu powder 


the strength is 50% and the hardness 100 to 200% 
higher than those of Cu at temperatures of 20 to 
800 Cy the recrystallization temperature is 
shifted from 300 C to 600 to 700 C. The elec- 
trical conductivity with 1 to 3% Al203 by volume 
is 87 to 93% that of Cu, while oxidation resist- 
ance is higher. The strength and hardness of the 
sintered product increase when very finely 
powdered Al203 is used. (Author) 
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Birmingham U. (Gt.-Brit.). 
THERMODYNAMICS OF ALLOYS VAPOUR PRESSURE 
STUDIES, 
by A. T. Aldred and J. N. Pratt. Final technical 
rept. for 1 Oct 58-30 Apr 61. 30 Apr 61, 11p. 
incl, tables, 24 refs. 
(Contract DA 91-508-EUC-362) 

Unclassified report 


DESCRIPTORS: “Alloys, *Vapor pressure, Lead 
alloys, Metals, Solids, Liquid metals, 
Measurement, *Thermodynamics, Bismuth, 


Bismuth alloys, 
Thalliuna, 
ties, 


Cadmium, 
Thallium alloys, 
Test methods, 


Silver alloys, 
Physical proper- 
Heat of sublimation, 


As part of a program of studies of the thermo- 
dynamic properties of alloy systems, measurements 
have been made of the vapor pressures of a 
number of pure metals and their alloys. The 
torsion-effusion technique has been employed and 
its applicability to alloy studies has been 
demonstrated, New vapor pressure measurements 
have been made on solid Cd (480 - 570 K), liquid 
Bi (820 - 1010 K) amd liquid Th (780 - 920 xk) 
and the results are assessed and compared with 
those of other workers. Bismuth vapor pressures 
have been measured over a wide range of liquid 
Ag-Bi alloys and the results used to compute the 
thermodynamic properties of the system at 1000 K, 
The rather unusual characteristics of these are 
discussed and it is suggested that they are 
attributable to the change é6f bonding and co- 
ordination of.Bi on alloying. A similar evalua- 
tion of the thermodynamic properties of liquid 
Ag-Pb alloys is also presented and discussed. 
Preliminary measurements on solid and liquid 
Ag-Th alloys are described. (Author) 
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Illinois U., Urbana. 

OBSERVATIONS ON THE GROWTH OF ALPHA-IRON SINGLE 
CRYSTALS BY HALOGEN REDUCTION, 

by C. M. Wayman. 1959, 4p. illus. 11 refs. 
Contract AF 49(638)420) 
AFOSR-730) Unclassified report 


DESCRIPTORS: *Iron, Iron compounds, Heat 
treatment, Chlorides, Hydrogen, Reduction, 
Processing, Production, *Single crystals, 


Growth, Metallurgy, Crystals. 


By increasing the scale of the conventional 
technique for growing Fe whiskers, single crys- 
tals were produced of alpha-iron 1 to 2 mm in 


, diameter and up to 80 mm in length. Reduction of 
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molten FeCl2 by H at 731 C was employed. Approxi- 
mately 0.6 kg FeC12.4H20 was used; to insure that 
all Cl was reduced and all HCl was removed from 
the system, the reaction time was 12 hrs. Most 

of the crystals grown according to this technique 
were considerably longer and thicker than those 
obtained by the use of a smaller amount of salt 
under the same operating conditions. Such 
crystals represent a reproducible source of high 
purity, single crystals of alpha-iron of reason- 
able experimental size, conveniently preoriented 
by growth. 
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Defense Metals Information Center, Columbus, 
Ohio. 
SURVEY OF MATERIALS FOR HIGH-TEMPERATURE BEARING 
AND SLIDING APPLICATIONS, 
by M. F. Amateau, D. W. Nicholson, and W, A, 
Glaeser. 12 May 61, 67p. incl. illus. tables, 
118 refs. (DMIC memo. 106) 

Unclassified report 


DESCRIPTORS: Bearings, *Refractory materials, 
High temperature research, Metals, Alloys, 
*Ceramic materials, Mechanical properties, 
Physical properties, Chemical properties, 
Materials, *Cermets. 


A few general classes of high-tempereture mate- 
rials have shown promise in actual bearings. For 
rolling-contact conditions, cemented carbides 

and cobalt-base superalloys appear promising to 
at least 1300 F. For sliding conditions, the 
selection of materials is wider, including 
nickel-base and cobalt-base superalloys, cement- 
ed carbides, some cermets, and a few pure ceranm- 
ics. Most of these materials have some merit 

for use to 1500 F, For higher temperatures, re- 
fractory metals and their alloys have been con- 
sidered but their poor oxidation resistance and 
sensitivity to embrittlement constitute serious 
drawbacks to their use. For temperatures above 
2000 F, indications are that intermetallics, 
graphite, and some ceramics should be considered 
for potential bearing applications. Above 3000 F, 
graphite, at present, appears to be the only ma- 
terial suitable for sliding-contact applications. 
(Author) 
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Southern Research Inst., Birmingham, Ala. 
AN INVESTIGATION OF METHODS FOR DETERMINING THE 
CRACK-PROPAGATION RESISTANCE OF HIGH-STRENGTH 
ALLOYS, 
by J. D. Morrison and J, R. Kattus, Summary 
technical rept. 14 Oct 59-14 Jan 61. 7 Mar. 61, 
110p. imcl. illus. tables, 
(Contract NOa(s) 60-6040-c) 

Unclassified report 


DESCRIPTORS: *Steel; *Stainless steel, Alu- 
minum alloys, Hardening, Sheets, Heat treat- 
ment, Transition temperature, Stresses, Aging, 
*Fracture (Mechanics), *Tensile properties, 
Mechanical properties, Nickel alloys, Pressure 
vessels, Test methods, Determination. 
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Attempts were made to: (1) devise a simple 
crack-propagation specimen for evaluating high- 
strength sheet materials, (2) determine the 
crack-propagation characteristics of several 
high-strength sheet materials, (3) determine the 
effects of several experimental variables on the 
crack-propagation characteristics of some of 
these materials, and (4) determine the validity 
of the crack-propagation specimen for predicting 
the biaxial strength of the high-strength sheet 
materials, A sheet specimen called the shear~- 
cracked specimen with a central transverse crack 
or notch produced by means of a simple punch~and- 
die fixture was devised, The crack~—propagation 
properties obtained with the shear-cracked speci- 
men were very similar to those obtained with 
fatigue-cracked specimens of the quench—harden- 
able and age-hardenable materials. The sheet~ 
type crack-propagation specimen may be useful 

in predicting the biaxial strength of materials 
heat treated to very high strength levels (in 
excess of about 250,000 psi). At lower nominal 
strength levels, the crack-propagation specimen 
is apparently too severe a criterion. (Author) 
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Armour Research Foundation, Chicago, Ill. 
PRODUCING MOLYBDENUM ALLOYS BY KROLL REDUCTION 
AND .EXTRUSION CONSOLIDATION, 
by C,’R, Lillie and Charles R, Simcoe, Bimonthly 
rept. for 18 Sep-17 Nov 59. 6 Jan 60, 6p. (Rept. 
no. ARF 21881) 
(Contract NOa(s) 60-6019=c) 

Unclassified report 


DESCRIPTORS: *Molybdenum alloys, 
Production, *Extrusion, 
Metal sponges, 


Reduction, 
Chemical reactions, 
Powder alloys. 


This program has as its purpose the demonstration 
of the feasibility of the production of metallic 
molybdenum by the Kroll process, thus avoiding 
both the arc~-melting and powder metallurgy 
methods of production with their shortcomings. 
More specifically, the feasibility of production 
of an alloy of molybdenum with 0.5% titanium is 
to be demonstrated, with the possibility of 
adding carbon as an ultimately necessary modifi- 
cation of the final alloy. (Author) 
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Armour Research Foundation, Chicago, Ill. 
PRODUCING MOLYBDENUM ALLOYS BY KROLL REDUCTION 
AND EXTRUSION CONSOLIDATION, 
by C. RR, Lillie and Charles R, Simcoe, Bimonthly 
rept. for 18 Nov 59-17 Jan 60. 10 Feb 60, 12p, 
incl, illus. (Rept. no. ARF 2188-2) 
(Contract NOa(s) 60-6019—c) 

Unclassified report 


DESCRIPTORS: 
Reduction, 
alloys, 


*Molybdenum alloys, Processing, 
*Extrusion, Production, Powder 
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The work performed in this period was an 
extension of that previously initiated: design 
and construction of a suitable Kroll reactor 
was sr the feasibility of preparing a 
solid feed for the reactor was investigated; 
and design and construction of equipment to be 
used in the consolidation of the reduced metal 
was carried on. (Author) 
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Armour Research Foundation, Chicago, I11l. 
PRODUCING MOLYBDENUM ALLOYS BY KROLL REDUCTION 
AND EXTRUSION CONSOLIDATION, 
by C. BR. Lillie and Charles R. Simcoe. Bimonthly 
rept. for 18 Jan—17 Mar 60. 15 Apr 60, 12p. 
incl, tables eas. no. ARF 2188-3) 
(Contract NOa(s) 60-6019-c) 

Unclassified report 
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Work was continued on the construction of a 
reactor and appropriate extrusion facilities. 
All machining and assembly of components of the 
Kroll reactor has been completed. Final hookup 
of water, gas, electrical, and vacuum facilities 
is being completed. (Author) 


18. MILITARY SCIENCES AND 
OPERATIONS 
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Institute for Cooperative Research, U, of 
Pennsylvania, Philadelphia, 
THE BAYVIEW GAS SCARE, A PROJECT SUMMIT REPORT, 
by Peter T. Hesbacher and Louis Segaloff,. 
1 May 61, 26p. incl, illus, tables. 
(Contract DA 18-064-cm1—-2733) 

Unclassified report 


DESCRIPTORS: *Civilian defense systems, Be- 
havior, Chemical warfare agents, Toxicity, 
Poisonous gases, Attitudes, Effectiveness, 
Counterméasures, “Disasters. 


A number of residents of a small southern town 
were accidentally exposed to a toxic gas. This 
incident provided Project Summit with:an oppor- 
tunity to study both individual and community 
responses to an unexpected exposure to a chemical 
agent, The study concentrated on the functioning 
of the community organizations, especially Civil 
Defense, under actual emergency conditions, A 
number of significant conclusions were evolved: 
(1) The situation was obscured and the confusion 
heightened by the lack of an easily recognizable 
event to focus attention on exactly what was 
happenings (2) Both individual and official 
communications tended to follow traditional 
channels, ignoring those formal channels which 
were at variance with traditional patterns: (3) 
In no case did a community agency have a spe- 
cific plan for coping with gas exposure or a 
general disaster plan which would have been 
adaptable to this situations (4) Most of the 
physical convergence activity involved official 
and semi-official assistance personnel and equip- 
ments (5) Persons not immediately affected by 
the gas or involved in the recovery efforts were 
almost completely unconcerned; (6) The official 
investigation functioned mainly as a community 
catharsis; and (7) Conditions of the exposure 
closely duplicated a covert chemical attack; 

and there is a high probability that such an 
attack would have been disastrously effective. 
(Author) 
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Rand Corp., Santa Monica, Calif. 

DECISION RULES FOR THE DISPOSAL OF EXCESS AIR 

FORCE STOCK, 

by J. W. Houghten and R, H,. Holton, 1 Feb 61, 

90p. incl, tables (Research memo, no. RM-2722) 

(Contract AF 49(638)700, Proj. Rand) 
Unclassified report 


DESCRIPTORS: *Air force supplies, Disposal, 
*Air force equipment, Reasoning, Management 
engineering, Air force logistics, Costs, 


In 1959 the Air Force disposed of surplus valued 
at over two and a half billion, not including 
aircraft. Part of the problem of carrying on an 
intelligent dispogal function (one that origi- 
nates in constantly changing technology and 
shifts in Air Force responsibilities and tech- 
niques) is the question of which items should be 
coded as excess and put up for disposal. The 
present study develops rules for doing this, It 
also considers similarities and differences be- 
tween the disposal problems of the Air Force and 
private industry and considers the possible im- 
pact of surplus military items on the open mark- 
ket. The disposal rules arrived at in RM-2722 
are presented in two steps. The first is a rel- 
atively simple review rule for screening possible 
items for disposal, The second is a more com- 
plete but necessarily more time-consuming deci- 
sion rule for determining precisely how many 
units should be coded as excess. Application of 
the decision rules of RM-2722 should repay the 
Air Force by reducing the number and expense of 
judgmental errors that occur when some costs may 
not be taken into accounts by putting stock dis- 
posal on a routine basisy; and by easing explana- 
tions on the subject of surplus disposal pro- 
cedures. (Author) 
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Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 
MODERN WAR TECHNOLOGY, 
10 Oct 60, 254p. 31 refs. (Trans. no, MCL-110 
from Sovremennaya Voennaya Tekhnika, Moscow, pp. 
1-97, 108-133, 145-149, 157-211, 222-246, 263- 
268, 269-273, 1956) 

Unclassified report 
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Contents: The following articles are presented: 
(1) atomic and hydrogen weapons; (2) means of 
application of the atomic weapons (3) construc- 
tion and means of application of guided missiles; 
(4) autonomously controlled missiles; (5) remote- 
ly controlled missiles; (6) guided aerial combat 
missiles; (7) self-guided missiles; (8) develop- 
ment of small arms}; (9) development of artillery 
technique; (10) recoilless weapons; (11) prog- 
ress of jet aviation; (12) helicopter aviation; 
(13) development of armor materiel; (14) conten- 
porary foreign tanks; (15) aircraft carriers; 
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(16) protection of troops against atomic weapons; 
(17) ultrashort radio waves; (18) ground radar 
stations; (19) radiovision at seas (20) aircraft 
radar stations; (21) aircraft radar interception 
stationss (22) new in radar; (23) instrument 
landing of aircrafts (24) automation in artil- 
lery$ 225) general principles and possibilities 
of employing TV in military science; (26) tele- 
vision at the battle fields (27) technique of 
night visions (28) infrared direction finders; 
(29) electronic computers; (30) gas turbines; and 
(31) titanium as a metal for modern engineering, 


19. NAVIGATION 


AD-257 102 Div. 19, 7 
(2 June 61) OTS price $2.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 
RADIO (SELECTED ARTICLES), 
16 Nov 60, 23p. (Trans, no. F-TS-9935 from Radio 
12spp. 30633, 45-46, 1958) 

Unclassified report 


DESCRIPTORS: *Radio navigation, Navigation, 
Air position indicators, Glide path systems, 
*Radar navigation, Radar homing, Radio 

homing, *Air traffic control systems, Radio 
equipment, Radar equipment, Sextants, Ground 
controlled approach radar, Instrument flight, 
Instrument landing, Power supplies, *Fuel 
cells, Radio receivers, Hyperbolic navigation, 


Contents: 
Radio electronics in aircraft navigation 
Long-range navigation media 
Panoramic aircraft radar 
Dead reckoning instruments 
Radio sextant 
Nonautonomous navigation media 
Hyperbolic systems 
Azimuth-and-range finding system 
Short-rangé navigatton media 
Landing of aircraft at the airport 
Instrument-assisted landing of aircraft 
Ground-controlled landing 
Automatized system for control of air traffic 
and aircraft-landing guidance 
Radar station for scanning the airport 
surface 
Type VDZh-400 ferrocarbonic cells (air depolari- 
zation, iron plate, capacity 400 ampere/hour) 
Fundamental characteristics of the VDZh~400 
cells 


20. NUCLEAR PHYSICS AND 
NUCLEAR CHEMISTRY 


AD-256 927 Div. 20 
(5 June 61) OTS price $3.60 


Diamond Ordnance Fuze Labs., Washington, D. C. 
NEUTRON DOSIMETRY USING INELASTIC SCATTERING 
THRESHOLD DETECTORS, 
by John S, Ingley. 16 Mar 61, 36p. incl. illus. 
tables (DOFL Rept. no. TR-905) 

Unclassified report 


DESCRIPTORS: *Neutron flux density, Barium, 
Measurement, Scattering, “Inelastic scat- 
tering, *Dosimeters, Neutron scattering, 


Radioactive isotopes, Nuclear isomers, Re- 
search reactors, Radioactive decay, Neutrons, 
*Neutron detectors. 


By employing a new threshold detector that uti- 
lizes the inelastic scattering reaction to the 
isomeric state of Ba-137, the time-integrated 
neutron flux above 1.9 mev was measured in the 
General Atomic Triga reactor. The values com- 
pare favorably with those extrapolated from 
measurements of the flux above 2.9 mev given by 
the standard sulfur pellet method, and evidence 
thus far indicates that the new method may pro- 
vide a whole new series of threshold detectors. 
(Author) 


AD=-256 953 Div. 20 
(5 June 61) OTS price $15.00 


Radiation Effects Information Center, Columbus, 

Ohio. 

SURVEY OF IRRADIATION FACILITIES, 

by Mary Jane Oestmann. 28 Feb 61, 214p. (REIC 

rept. no. 163 Supersedes REIC rept. no. 7, 

AD=157 174, Add. no. 1 to REIC rept. no. 7, 

AD-210 767, and REIC rept. no. 11, AD=237 794) 

(Contract AF 33(616)7375, Continuation of 

Contract AF 33(616)6564, Proj. 4458) 
Unclassified report 


DESCRIPTORS: 
*Gamma rays, 
Test reactors, 


*Research reactors, 
*Fast neutrons, 
Radiochemistry. 


Sources, 
Radiobiology, 


Irradiation facilities generally available to 
the Air Force and its contractors are surveyed. 
Reactors operated at steady-state and pulsed 
conditions and gamma facilities are included. 
Wherever possible, the information is tabulated. 
(Author) 


AD-257 083 Div. 20, 2, 25 
(5 June 61) OTS price $1.10 


Observatoire de Paris-Meudon (France). 


NEW AFTERGLOW EMISSION ASSOCIATED WITH NITROGEN 
METASTABLE ATOMS, 

by L. Herman. 1961, 7p. 
note no. 5) 

ree ayo AF 61(052)88) 


incl, illus. (Technical 


AFCRL-410) Unclassified report 

“DESCRIPTORS: *Recombination reactions, 
Excitation, Discharge tubes, Nitrogen, 
Atoms, Gas discharges, *Atomic spectrum, 


Forbidden transitions, 


Diffusion, Sky 
brightness, 


Zodiacal light. 








Division 20 - NUCLEAR PHYSICS AND NUCLEAR CHEMISTRY 


AD-257 116 Div. 20 1 
(5 June 61) OTS price $3.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
BETA-PROCESSES AND ASTROPHYSICS (Beta-Protsessy 
I Astrofizika) 
by D. A. Frank-Kamenetskiy. 18 Oct 60, 32p. incl. 
illus. 34 refs. (Trans. no. MCL-317 from Uspekhi 
Fizicheskikh Nauk 58:415-432, 1956) 

Unclassified report 


DESCRIPTORS: *Astrophysics, *Stars, 
Beta particles, Positrons, Neutrinos, 
*Nuclear reactions, *Beta particle reactions, 
Probability. Sun, Energy. 


Protons, 


AD-257 118 ae. 17 
(5 June 61) OTS price $8.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
THE EFFECT OF IRRADIATION ON THE STRUCTURE AND 
PROPERTIES OF STRUCTURAL METALS (Vliyaniye 
Oblucheniya Na Strukturu I Svoystva Konstrukt- 
sionnykh Metalloyv), 
by S. T. Kishkin. 21 Oct 60, 88p. incl. illus. 
tables (Trans. no. MCL-356 from Gosudarstvennoye 
— Oboronnoy Promyshlennosti, Moscow, 
1958 

Unclassified report 


DESCRIPTORS: USSR, *Metals, *Alloys, *Radia- 
tion damage, Mechanical properties, Electron 
bombardment, Physical properties, Hardness, 
Crystal structure, Lattices, Electrical prop- 
erties, Elasticity, Phase transitions, Electri- 
cal conductance, Neutron bombardment, 

Alpha particles. 


Contents: The basic changes in the structure of 
metals during irradiation; the probability of 
transition from the solid state to a liquid state 
during irradiation; irradiation and the nature 

of the electric conductivity change; irradiation 
and the changes in the mechanical ead 
metastability of a metal and the reduction o 
atomic bond energy during irradiation; irradia- 
tion and the modulus of elasticity; general 
diagram of changes in mechanical properties of 
metal during irradiation; irradiation and yield 
point of different metals; irradiation, initial 
resistance to shear and cold brittleness of 
copper and steels irradiation, tensile resistance 
of molybdenum, and physical nature of cold 
brittleness; irradiation and mechanical prop- 
erties of metals and alloys; and irradiation and 
properties “of metals at high temperatures. 


AD-257 141 Div. 20, 22 
(2 June 60) OTS price $4.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
THERMONUCLEAR WEAPONS (Termoyadernoye Oruzhiye), 
by M. B. Neyman and K, M. Sadilenko. Oct 60, 
48p. incl. illus. tables (Trans. no. MCL-553 
from Vennoye Izdatel'stvo Ministerstva Oborony 
Soiuze SSR. Moskva, pp. 29-38, 58-72, 83-89, 
142-156, 1958) 

Unclassified report 


DESCRIPTORS: *Thermonuclear reactions, 
*Nuclear explosions, Tritium, Deuterium, 
Lithium, Detection, USSR, *Atomic bomb ex- 
plosions, *Nuclear weapons. 


Contentss 

Atomic weapons 

Thermonuclear weapons 

Tritium 

Deuterium 

Lithium 

Detection of atgmic and thermonuclear explosions 


AD-257 145 Div. 20, 4, 26 
(2 June 61) OTS price $1.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 
UTILIZATION OF ATOMIC ENERGY IN THE PETROLEUM 
INDUSTRY (Ispol'Zovaniye Atomnoy Energii V 
Neftyanoy Promyshlennosti), 
by Yu. S. Zaslavskiy and G. I, Shor. Oct 60, 
17p. imel. illus. (Trans. no. MCL-581 from 
Gosudarstvennoe Nauchno-Tekhnicheskoe 
Izdatel'stvo Neftyanoi I Gorno-Toplivnoi 
Literatury, Moskvas46—-52, 1956) 

Unclassified report 


DESCRIPTORS: *Atomic energy, Labeled 
substances, Petroleum, *Petroleum industry, 
*Refineries, Radioactive isotopes, Processing, 
USSR, Gamma rays. 


The utilization of nuclear radiation in oil re- 
fining is discussed. The following phases are 
considered: (1) the use of radioactive radiation 
for the establishment of new technological 
processes of refining of petroleum and petroleum 
products or the improvement of existing proc- 
esses; (2) the application of radioactive 
isotopes for the control and automation of plant 
processes of oil refining; and (3) the appli- 
cation of radioactive isotopes as labeled atoms 
in research. 


AD=257 146 Div. 20, 4 
(2 June 61) OTS price $3.60 


Aerospace Technical Intelligence Center, Wright~ 
Patterson Air Force Base, Ohio. 
ISOTOPES AND RADIATICNS IN CHEMISTRY (Izotopy I 
Izlucheniya V Khimii), 
Oct 60, 33p. incl. illus. tables (Trans no. 
MCL=582 from Izdatel'Stvo Akademii Nauk SSSR, 
Moskva:85-105, 1958) 
Unclassified report 

DESCRIPTORS: *Polymers, *Polymerization, 
Benzenes, Ethylenes, Styrenes, *Radio- 
chemistry, Photochemistry, Hydrocarbons, 
Organic compounds, Radioactive isotopes, 
Radiation damage, Decomposition, Copoly- 
merization, Oxidation, Chlorination, 
Chemical reactions, USSR. 


Chemical processes, such as polymerization, chlo- 
rination, and oxidation of organic compounds, 
achieved through nuclear radiation are discussed. 
Owing to the large size of the polymer molecules, 
fundamental changes in their properties can be 
induced by relatively small amounts of energy; 
such changes would be difficult or impossible 

by the conventional chemical methods. Available 
data indicates the possibility of accomplishing 
such processes by utilizing a considerable part of 
the main energy of atomic transformations, i.e., 
the kinetic energy of the fission fragments. 
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AD-257 147 Div. 20, 4 
(2 June 61) OTS price $2, 60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 
PROSPECTS OF THE REALIZATION OF RADIATION CHEMI- 
CAL PROCESSES IN THE CHEMICAL INDUSTRY (Persper- 
tivy Osushchestyleniya Radiatsionno- 
Khimicheskikh Protsessov v Khimicheskoy Promy- 
shlennosti), 
by M. A. Proskurnin, Oct 60, 20p. incl. table, 
29 refs. (Trans, no, MCL-586 from Khimicheskaya 
Promyshlennost' 237-14, 1959) 
Unclassified report 

DESCRIPTORS: *Radiochemistry, 
products, Radioactive isotopes, 
industry, Nuclear energy, 
Polymerization, Vulcanization, Oxidation, 
Decomposition, Synthesis, Organic compounds, 
Radiation damage. 


USSR, Fission 
*Chemical 
Chemical reactions, 


A discussion is presented on those action fea- 
tures of radiation which make them different 
from the action of other agents and which are 

of interest to chemical technology. Some of 

the processes initiated by radiation includes 
(1) polymerization of ethylene in gas-phase and 
in organic solvents; (2) emulsion and bulk 
polymerization of styrenes (3) vulcanization of 
tire casings; (4) vulcanization of polyethylenes 
(5) oxidation of benzenes (6) chain oxidation 

of benzene; (7) oxidation of ethylene and nitro- 
gens (8) decomposition of C02; and (9) many re- 
actions of organic synthesis, 


AD-257 159s dDiw. «20, 25 
(2 June 61) OTS price $13.50 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 
ELEMENTARY PARTICLES (Elementarnye Chastitsy), 
by Yu V. Novozhilov. Dec 60, 186p. incl. illus. 
tables (Trans. no. MCL-660 from Gosudarstvennoye 
Izdatel'stvo Fiziko-Matematicheskoy Literatury, 
Moskva, 1959) 

Unclassified report 


DESCRIPTORS: *Nuclear physics, *Textbooks, 
USSR, "Particles, Mesons, Pions, Protons, 
Nuclear reactions, Nuclear moments, Nuclear 
spins. 


Contents: 

Preface 

Introduction-What is an elementary particle 

On the brink of the world of elementary particles 

First steps in the world of elementary particles 

Particles necessary for the explanation of 
nuclear forte 

First results 

Strange particles 

Achievements of recent years 


Conclusions 
AD-257 196 Div. 20, 6, 25, 30 
(7 June 61) OTS price $2.60 


International Business Machines Corp., Owego, 


STUDY OF EFFECT OF HIGH-INTENSITY PULSED NUCLEAR 


RADIATION ON ELECTRONIC PARTS AND MATERIALS, 
by F. A, Foss. Quarterly progress rept. no. 3, 
1 Jan-31 Mar 61. 31 Mar 61, 21p. incl. illus. 
tables, (IBM no. 61-521-3) 
(Contract DA 36-039-sc-85395, Proj. DA 3G 93-01- 
001-01) 


Unclassified report 


DESCRIPTORS: Test reactors, 
damage, Tests, ‘*Electronic equipment, 
Radioactivity, Nuclear explosions, *Ferrite 
cores, ‘Memory devices, Ferrites, Computers, 
Test methods, *Test facilities, Magnesium 
compounds, Manganese compounds, Copper com- 
pounds, Chromium compounds, Nickel compounds, 
Zinc compounds. 


*Radiation 


The proposed core radiation tests to be conducted 
at the Sandia Pulsed Reactor Facility (SPRF) in 
May 1961 are described. The pulse response of 
ferrite and tape wound cores used for memory and 
logic applications will be observed during 
irradiation, The Sandia Pulsed Reactor (SPR) will 
be used as the radiation source. (Author) 


AD-257 346 


Div. 20, 2, & 
(8 June 61) 


OTS price $8.10 


Geophysics Corp. of America, Bedford, Mass. 
ATOMIC TRANSITION PROBABILITIES FOR UPPER 
ATMOSPHERE PHENOMENA 

by A. M. Naqvi. Apr 61, 80p. incl. {llus. tebles. 
(GCA Technical rept. 61-21-Az3 Scientific rept. 
no. 

(Contract AF 19( 604) 7405) 
(AFCRL 305) Unclassified report 
DESCRIPTORS: *Upper atmosphere, 
energy leyels, Atomic structure, 
analysis, Probability, Tables, 
reactions; Chemical equilibrium, 
Photoemission. 


*Atomic 
Mathematical 

Chemical 
Absorption, 


The theory for the calculation of atomic tran- 
sition probabilities is reviewed. Various useful 
formulae are given. The experimental and theo- 
retical values by different authors are compared 
and listed for a number of transitions in hydro- 
gen, lithium, nitrogen, oxygen (I and II), sodi- 
um, potassium, rubidium, and cesium. For several 
transitions for which previous experimental or 
theoretical results did not exist, values were 
obtained using the Coulomb approximation method 
of Bates and Damgaard (Phil. Trans. Roy. Soc. 
(London) A242, 101 (1949)). Probabilities of 
electric quadrupole and magnetic dipole transi- 


tions in NI, NII, OI and OII were also tabulated. 
(Author) 


AD-257 376 


Div. 20, 8 
(12 June 61) 


OTS price $1.10 


Aviation Medical Acceleration Lab., Naval Air 
Development Center, Johnsville, Pa. 
INVESTIGATION OF X-RADIATION HAZARD FROM AN/APS- 
20E RADAR, 
13 Nov 59. 4p. (Rept. no. MA-1,1-8970) 
(Proj. no, ADC AV-34040,1) 

Unclassified report 


DESCRIPTORS: *Radiation hazards, 
Radiation instruments, 
Measurement, Hazards, 
Electronic equipment. 


*Radar, 
*Microwaves, *X-rays, 
Radar equipment, 





Division 21 - NUCLEAR PROPULSION 
Division 22 - ORDNANCE 


AD-257 490 Div. 20, 30 
(14 June 61) OTS price $2.60 


22. ORDNANCE 


Ballistic Research Labs., Aberdeen Proving 
Ground, Md. 

A STUDY OF THE DOSIMETRIC PROPERTIES OF LOW 
DENSITY POLYETHYLENE, 

by Joe A. Swisher and Arthur D. Coates. Mar 61, 
24p. incl, illus. table, 16 refs. (BRL memo. 
rept. no. 1336) 


AD-256 910 Div. 22 
(2 June 61) OTS price $2.60 


Albion Malleable Iron Co., Mich. 





(Proj. 512-10-001) 
Unclassified report 


DESCRIPTORS: *Dosimeters, Plastics, Test 
equipment, Crystal structure, Gamma counters, 
Polymerization, Polymers, Infrared spectros- 
copy, Chemical bonds, Radiation counters, 
Chemical reactions, Tensile properties, 
Mechanical properties, Physical properties, 
Chemical properties, Oxidation, Sensitivity, 
*Ethylenes, Radiation damage, Gamma rays. 


Polyethylene samples were exposed to a relatively 
small (approximately 8.7 curies) cesium-137 

gamma source for varying durationr of time. The 
chemical oxidation was measured by infrared 
absorption techniques, and the physical changes 
by measurements of elongation and tensile 
strength. All changes were a direct result of the 
quantity of radiation received. The results indi- 
cate that polyethylene has significant potenti- 
ality as a wide range gamma dosimetry material. 
The polymeric dosimeter has proven to be reason- 
ably accurate in the exposure range of 1 x 10 to 
the 6th power to 5 x 10 to the 7th power 
roentgens. (Author) 


AD-257 563 Div. 20, 25 
(13 June 61) OTS price $3.60 


Michigan U., Ann Arbor, 

NEUTRON TRANSPORT WITH ANISOTROPIC SCATTERING, 

by Janusz R. Mika, May 61, 36p. 

(Sponsored by the Office of Naval Research) 
Unclassified report 


DESCRIPTORS: *Nuclear reactions, Neutrons, 
*Neutron scattering, Scattering, Particles, 
*Diffusion, Polynomials, Mathematical analysis, 
Geometry, Integral equations, Functions, 
*Transport properties, Fission, 


The general procedure of solving the one-velocity 
Boltzmann equation in the case of plane geometry 
is presented, It is assumed that the scattering 
function can be expanded into the finite series 
of Legendre polynomials, The complete set of 
eigenfunctions of the Boltzmann equation is 

found, The orthogonality and completeness of the 
eigenfunctions are proved, By way of illustration, 
solutions of some basic problems of neutron dif- 
fusion are given. (Author) 


21. NUCLEAR PROPULSION 


AD=257 373 Béyv,.: 21,2 1,220 
(12 June 61) OTS price $1.60 


Aviation Medical,Acceleration Lab., Naval Air 
Development Centér, Johnsville, Pa. 
HEALTH PHYSICS FOR ANP, 
4 Feb 59, 10p. incl, tables (Rept. no. MA-5-881) 
(Proj. TED no, ADC AE-5207) 

Unclassified report 


DESCRIPTORS: Aircraft, Safety, Design, 
*Radiation hazards, “Nuclear propulsion, 


WARHEAD FOR ROCKET, BOOSTED, 115mm, HE, XM-54. 
Progress rept. no. 12, 1-28 Feb 61. 10 Mar 61, 
iv. incl. tables. 
(Contract DA 20-018-501-ORD-272) 

Unclassified report 


DESCRIPTORS: *Rockets, Warheads, Boosters, 
*Rocket heads, *High explosive ammunition, 
Production, Iron castings. 


AD-256 917 Div. 22 
(5 June 61) OTS price $7.60 


Aberdeen Proving Ground, Md. 
PRELIMINARY ENGINEERING TESTS OF T114 BAT 
VEHICLE SYSTEM (WEAPON DISPERSION), 
by J. S. Zitz. May 61, 1v. incl, illus, tables, 
(Rept. no, DPS-218) 

Unclassified report 


DESCRIPTORS: *Self=propelled guns, Tests, 
*Tracked vehicles, *Recoilless rifles, 
*Antitank guns, Armored vehicles, 

Interior ballistics, Gun mounts, 

Automatic weapons, Effectiveness, 


The initial test program was set up to be fired 
in four phases as follows: (1) comparison firings 
between two M40A1 BAT systems; (2) comparison 
firings between the T114 ground mount and the 
control M40A13 (3) comparison firing between the 
T114 weapon and pod assembly and control M40A13 
(4) comparison firing between turret and pod 
subassembly and the control M4OA1, The pur- 
pose of these firings was to demonstrate that 
no degradation in accuracy performance of the 
106—mm rifle would result from adaptation to the 
T114 vehicle, Due to mechanical and electrical 
difficulty with the pod subassembly, the fourth 
phase was fired statically from the pod without 
cycling the weapon, Data compiled from this 
test indicate the 106—mm rifle and cal .50 spot- 
ting rifle suffer no degradation in accuracy 
erformance when adapted to the T114 vehicle. 
Author) 


AD=-256 918 Div, 22 
(5 June 61) OTS price $5.60 


Aberdeen Proving Ground, Md, 
INVESTIGATION OF PREMATURE OCCURRENCE WITH 
CAVITATED COMPOSITION B SHELL, HE, 120-mm, T15E3, 
by Ben Callis. May 61, 1v. incl. illus. tables 
(Rept. no. DPS-220) 

Unclassified report 


DESCRIPTORS: *Projectiles, *Shaped charges, 
TNT, RDX, Cavitation, Separation, Hazards, 
High explosive ammunition, Detonation, Sen- 
sitivity, Tests, Specifications, 
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The purpose of this test was to determine if 
premature occurrences could be caused by 10 + 

or ~ 5% cavitation or 5/64-inch base separation 
of the Composition B bursting charge, All rounds 
were temperature-conditioned at + 140 F for 

24 hours prior to testing, Four rounds pre- 
maturely functioned low-order in the gun tube. 
Two of the rounds had cavitation within the 
bursting charge, and two had base separations 

of the bursting charge. All shell were assembled 
with a dummy fuze, and none contained live 
tracers, It is concluded that cavitation and/or 
base separation of the bursting charge can 

cause premature functioning of the Comp B ex- 
plosive filler, It is recommended that Shell, 
HE, T15E3, Comp B loaded, be considered unsafe 
to fire if the filler contains cavitations or 
base separations of the magnitude investigated 
in this test. (Author) 


AD-256 919 Div, 22 
(5 June 61) OTS price $3.60 


Aberdeen Proving Ground, Md, 
TEST OF BLANK-FIRING ATTACHMENTS FOR THE 7,62—mm 
M14 RIFLE AND M60 MACHINE GUN, 
by Frank Hines, Jr, May 61, 1v. 


incl, 
tables (Rept. no. DPS-234) 


illus, 


Unclassified report 


DESCRIPTORS: *Automatic weapons, Terminal 
ballistics, ‘*Small arms, Effectiveness, 
“Gun barrel attachments, Tests, Guns, 


Four each of the XM12 blank-firing attachments 
(BFA's) for the M14 rifle, and MX13 for the 

M60 machine gun were furnished for this test, 
Weapon—functioning tests and extreme-temperature 
tests were conducted with each BFA-weapon com- 
bination using Cartridge, Blank 7,62—mm, XM82, 
In addition, one round of Cartridge, Ball, 
7,62—mm, usd was fired in an M14 rifle with 

the XM12 BFA in position to determine if the 
resulting fragments would endanger a rifleman, 
It was determined that the experimental BFA's 
(XM12 and XM13) would satisfactorily operate 

the weapons for which they are intended (with 
the XM82 blank cartridge) at ambient tempera- 
tures above O F, At lower temperatures, operation 
of the BFA-weapon-cartridge system was marginal 
to unsatisfactory, Serviceable life of both 
types of BFA's was influenced by the relative 
severity of the firing schedules employed, The 
distribution pattern of the fragments produced 
by firing an MSO round through an XM12 BFA in= 
dicated that the rifleman would not have been 
endangered in this instance, However, the BFA 
and flash suppressor were rendered unserviceable 
and the rifle barrel suffered a slight bend at 


the muzzle (approximately 0,008 inch). (Author) 
AD-256 949 Div. 22, 31 
(5 June 61) OTS price $1.60 
Naval Ordnance Test Station, China Lake, Calif. 


DESIGN TECHNIQUES TO REDUCE THE HAZARD OF IN- 
ADVERTENT FIRING IN ELECTROEXPLOSIVE DEVICES 

BY ELECTROMAGNETIC ENERGY, 

by Russell N. Skeeters. 1 Mar 61, 


15 refs. 
(Rept. no. NOTS TP 2629) 


12p. 


Unclassified report 
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ORDNANCE - Division 22 


DESCRIPTORS: Radiation hazards, 
Electromagnetic waves, 
sives, Explosive actuators, *Ordnance, 
*Safety, Electric igniters, Reduction, 
Electrical networks, Electromagnetic fields, 
Radio fields, Naval ordnance, Design, 
Shipborne, Firing circuits. 


*Hazards, 
Propellants, Explo=- 


Accidental firings of electroexplosive devices 
can result from electrical sources such as static 
discharges, sneak currents, and currents gener- 
ated by thermoelectric action, galvanic action, 
and electromagnetic induction. Military propel- 
lants, explosives, and explosive devices use 
electrical initiation almost exclusively and 
hence are subject to inadvertent actuation by 
spurious electrical currents. It is incumbent 
upon designers of ordnance to inform themselves 
of these potentialities and to incorporate into 
the designs of weapons and weapon systems mea~ 
sures for protection against such accidents. 
Methods devised or proposed for alleviation of 
electromagnetic hazards are discussed, and sug- 
gestions are made for the incorporation of pre- 
ventive measures in the initial design of weapon 
systems. (Author) 


AD-256 981 Div. 22, 2 


0 5s 
(5 June 61) OTS price $1.10 


30 


Upper Air Lab., U. of Colorado, Boulder, 
AIR FORCE ROCKET INSTRUMENTATION, 

by Fred Wilshusen, Final rept, 1961, 7p. 
(Contract AF 19(604)5559) 


(AFCRL-448 ) Unclassified report 
DESCRIPTORS: *Meteorological instruments, 
*Telemeter systems, *Sounding rockets, *In- 
strumentation, Telemetering, Meteorology, 
Air Force, 

AD-257 031 Div. 22 

(8 June 61) OTS price $2.60 


Johnson Fare Box Co., Chicago, I11. 
CHARGER, ELECTRIC, M73 WEAPON HELICOPTER TURRET 
INSTALLATION, PANEL CONTROL, 
by Harvey B. Gunn. Progress rept. no. 7 (Final) 
1 Feb-31 Mar 61. 12 Apr 61, 16p. illus. 
(Contract DA 11-022-504-ORD-3418) 

Unclassified report 


DESCRIPTORS: *Gun-cycling devices, *Automatic 
weapons, *Helicopters, Electrical equipment, 
Gun turrets, *Airplane turrets, Firing panels, 
Tests, Aircraft guns, Armament. 


Research was concerned with the development of an 
electric charger capable of performing certain 
operations and giving certain operating signals 
on a four M-73 weapon installation in a helicop- 
ter. A rack-and-gear mechanism was devised to 
retract the gun's barrel extension, and an inter- 
mittent duty motor was selected to operate the 
unit. Firing tests were made on the charger with 
satisfactory results. 








Division 22 - ORDNANCE 


AD-257 069 Div. 22 
(6 June 61) OTS price $4.60 


Naval Ordnance Test Station, China Lake, Calif. 

THE EFFECTIVENESS OF CLUSTER WEAPONS AGAINST 
SQUARE AREA TARGETS, 

by Eldon L. Dunn. 30 Mar 61, 46p. incl. illus. 
Rept. no. NOTS TP 2655 


NAVWEPS rept. no. 7641 Unclassified report 


DESCRIPTORS: *Bomb clusters, Bombs, Targets, 
“Ammunition damage, Effectiveness, Theory, 
Scattering, Mathematical analysis, Warheads, 


*Antipersonnel ammunition, *Scatter bombing, 
Surface targets, Antipersonnel weapons, 
Area bombing. 


The results of a parametric study on the effec- 
tiveness of cluster weapons against area targets, 
where an area target consists of a large number- 
of units distributed over an area (e.g., a bat- 
talion of troops in the field) are presented. 

The effects of number of bomblets, delivery error, 
ammunition dispersion, and warhead effectiveness 
are considered, The results of the study are 
presented in handbook form so that one may quick- 
ly determine the effectiveness of any proposed 
cluster weapon, once specific values have been 
assigned to the above parameters. (Author) 


AD-257 092 Div. 22, 30 
(6 June 61) OTS price $7.60 


Frankford Arsenal, Philadelphia, Pa. 
STANDARDS FOR BALLISTIC DATA HANDLING SYSTEMS, 
by M. Mondress. May 61, 72p. incl. illus. 17 refs. 
(Memo. rept. no, M61-27-1) 
Unclassified report 


DESCRIPTORS: *Standards, *Data processing 
systems, Catapults, Recoilless rifles, 
Transducers, Calibration, Measurement, 
“Instrumentation, *Explosive actuators, 
Electrical properties, Tests, Analog systems, 
Analog-to-digital converters, Errors, Test 
methods, *Ballistics, “Data, Piezoelectric 
crystals, Strain gages, Transformers, 
Piezoelectric gages, Recording systems, 
Digital systems. 


The electrical instrumentation and teohniques 
used in the performance testing of propellant 
actuated devices and similar ballistic devices 
are presented. The report discusses basic operat- 
ing principles, sources of error and methods 

of calibration of data acquisition and data re- 
duction equipment. The determination of total 
system error and the filtering of data signals 
are considered in some detail. (Author) 


AD=-257 189 Diy. 22, 3 
(7 June 61) OTS price $36.10 


Picatinny Arsenal, Dover, N. J. 
ENCYCLOPEDIA OF EXPLOSIVES AND RELATED ITEMS, 
VOLUME I, 
by Basil T. Fedoroff, Henry A. Aaronson and 
others, 1960, 1v. incl. illus. tables (Rept. 
no. PATR 2700) 

Unclassified report 
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DESCRIPTORS: 
*Propellants, 


*Encyclopedias, 
*Pyrotechnics, Projectiles, 
Ammunition, Ordnance, Weapons, Materials, 
Military chemicals, Scientific personnel, 
Munitions, Munitions industry, Phosphorus 
compounds, Industrial production, 


*Explosives, 


The first volume (A to Azoxy) of an encyclopedia 
of explosives and related items is presented. 
The encyclopedia is intended to cover: (1 
military, industrial, and other explosives; ex- 
plosive compositions; propellants; and pyro- 
technic compositions; (2) analytical procedures 
for the more common explosives ropellants, 
and pyrotechnic compositions; ts} compounds 
which deflagrate or may possibly explode be- 
cause of the presence of phosphoric groups; (4) 
ammunition items, such as tay wernt bombs, 
grenades, detonators, fuzess; (5) calibers of 
weapons and projectiles used in the US and 
foreign countries; (6) brief definitions of 
ordnance i and (7) names of scientists 

who have made impo.tant contributions in the 
fields of explosives, ammunition, and weapons. 
This volume contains sections on physical tests 
used to determine explosive properties; abbre- 
viations, code names, and symbols; descriptive 
text of encyclopedic items; tables concerning 
US, British, and German Sieve series; and 
calibers of US and foreign ammunitions and an 
index of subjects as alternate names of items, 


AD-257 289 Div. 22; 7 
(9 June 61) OTS price $3.60 


Jansky and Bailey, Inc., Alexandria, Va. 
INVESTIGATION OF ELECTROMAGNETIC HAZARDS TO 
ORDNANCE AT THE U.S. NAVAL WEAPONS LABORATORY, 
DAHLGREN, VIRGINIA, 
by Martin M. Abromavage. 30 May 61, 37p. incl. 
illus. tables (Technical rept. no. 5454) 
(Contract N178-7604) 

Unclassified report 


DESCRIPTORS: *Electromagnetic waves, Tests, 
Electromagnetic shielding, Radiation damage, 
Hazards, Ordnance, Measurement, *Firing 
circuits, Analysis, Electromagnetic fields, 
Naval ordnance, Explosive actuators, 
Radiation hazards, Intensity. 


An explanation is given of procedures used in the 
measurement and analysis of electromagnetic en- 
ergy inadvertently delivered to electroexplosive 
devices tested at the Naval Weapons Laboratory, 
Dahlgren, Virginia. The hazards of electromagnet- 
ic radiation to ordnance devices are associated 
with the radiated power transmitted from antennas, 
environmental field strength magnitudes, RF volt- 
age picked up by exposed firing cables, the RF 
impedance of the firing circuit, and the termi- 
nating impedance of the circuit. It was concluded 
that a possibly hazardous condition existed in 
the CAD area at the Naval Weapons Laboratory. 
(Author) 


AD-257 557 Div. 22 
(13 June 61) OTS price $9.10 


Lake City Arsenal, Independence, Mo. 
INVESTIGATION OF THE BALLISTIC AND CHEMICAL 
STABILITY OF 20mm AMMUNITION LOADED WITH VARIOUS 
PROPELLANTS, 
by W. P, Taylor. Apr 61, iv. incl. illus. tables. 
te rept. no. 61-8) 
Proj. no. 58-32) 

Unclassified report 
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PERSONNEL AND TRAINING - Division 23 


DESCRIPTORS: *Propellants, *Powders, Ammuni- 
tion, Projectiles, Nitroglycerine, Nitro- 
cellulose, Storage, Stability, Ballistics, 
Velocity, Chemistry, Combustion, Nitroso 
radicals, Chemical reactions, Decomposition, 
Amines, Pressure, *Propellant grains, 
Deterioration, Heat, Temperature, Tests, Test 
methods, Guns, *Small arms ammunition. 


A determination was made of the effect of long 
term storage at elevated temperature on the 
ballistic and chemical stability of WC ball 
propellants and DuPont cool burning propellants. 
Ammunition loaded with these propellants and 
M52A3B1 primers was placed in both normal and 
high temperature storage. Samples were withdrawn 
at S-wk intervals over a period of 66 wk for 
chemical analysis and ballistic testing under a 
variety of conditions. The results indicated that 
of the 5 propellants tested, the IMR exhibited 
the greatest stability both ballistically and 
chemically. The cooler burning DuPont CR7516 
exhibited higher average pressure levels and 
longer action times than the other propellants 
under test, but its performance otherwise was 
comparable to that of the other propellants. 
(Author) 


AD-257 558 
(13 June 61) 


Div. 22 
OTS price $3.60 


Lake City Arsenal, Independence, Mo, 
STUDY OF HEAVY PELLET M52A3B1 ELECTRIC PRIMERS, 
by W. P. Taylor. June 61, 1v, incl. illus. 
tables (IED rept. no. 61-9) 
(Proj. OAC 56-184 and 56-184-I-=1) 

Unclassified report 


DESCRIPTORS: *Electric primers, *Pellets, 
“Cartridges, Test methods, Tests, Velocity, 
Pressure, Propellants, Aircraft ammunition, 
*Primers, Electric guns, Aircraft guns, Auto- 
matic weapons, 


A test program was conducted to determine what 
effect heavy weight pellets in M52A3B1 electric 
primers would have on the pressure level of 20mm 
M55 Ball ammunition loaded with WC 870 ball pro- 
pellant. The normal pellet weight selected was 
2.75 gr. and the heavy pellet weight was 3.00 gr. 
No significant difference in pressure levels was 
observed for the pellet weight difference 
considered, (Author) 


AD=257 579 


Dig... .Amesc i? 
(16 June 61) 


OTS price $1.60 


Aberdeen Proving Ground, Md. 

FIELD SERVICE TEST OF EXPERIMENTAL PRECISION- 
CAST SPROCKETS, 

by John F, Crox, Jr. June 61, 
tables (Rept. no, DPS-253) 
(Proj. 548-03-001) 


10p. incl, illus, 


Unclassified report 


DESCRIPTORS: *Tanks, 
Steel, Steel castings, 
*Tracked vehicles, 
Reliability. 


*Drive sprockets, 
Casting, “Cast steel, 
Tests, Test methods, 
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Two experimental precision-cast sprockets were 
constructed of composition FS1075 steel and were 
identical in geometric design to the standard 
Ordnance items now in use. The precision-cast 
sprockets were operated a total of 2550 miles on 
an M48A2 tank and were compared with a set of 
standard sprockets operated on the opposite side 
of the same tank, The test sprockets operated 
successfully and in a more satisfactory manner 
than the standard sprockets. There was less wear 
with the experimental sprockets than with the 
standard. Author 


23. PERSONNEL AND TRAINING 


AD-257 088 


Div. 23 
(7 June 61) 


OTS price $1.60 


Bureau of Naval Personnel, Washington, D, C,. 
STANDARDIZATION OF THE ADVANCED TECHNICIANS TEST, 
by John J, LaGaipa. Feb 61, 11p. incl. tables 
(Technical bull. no. 61-6) 


Unclassified report 


DESCRIPTORS: 


Tests, Standardization, 
personnel, 


*Achievement tests, 


*Naval 
Selection, 


The Advanced Technicians Test consists of four 
tests that will form a part of the Career Test 
Battery for use as the principal personnel test- 
ing battery for enlisted men in their second en- 
listment and beyond. These are Reading Cempre- 
hension, Mathematics, Physics and Electricity. 
This report deals with the standardization of 
these tests. (Author) 


AD=257 089 Divs. 23, §$ 
(7 June 61) OTS price $5.60 


Bureau of Naval Personnel, Washington, D. C. 
POST-TRAINING. LOSS OF RADIOMAN SKILLS, 
by Albert S. Glickman and L. Harold Sharp. 


Mar 61, 1v. incl. illus. tables (Technical bull. 
no. 61=7) 
Unclassified report 
DESCRIPTORS: *Radio operators, Naval 


personnel, Effectiveness, Training. 


A survey of graduates of Radioman Class A 
Schools showed considerable differences in 
continuous wave (CW) receiving proficiency 
associated with differences in the amount and 
kind of CW practice obtained since leaving 
School. Subjects were all the enlisted men who 
had graduated from Class A School during the year 
ending 30 June 1959, and on 3 August 1959 were 
assigned to ships and shore stations in the 
Mediterranean area. All of this group completed 
an experience record form, which revealed that 
‘after one year out of school about half of the 
graduates had not yet been assigned to a regular 
watch to receive CW. All of the group who were 
aboard ships were administered a test of CW 
receiving ability. Half were not able to receive 
at the level approximating the Class A School 
graduation requirement, and about two-thirds 
could not receive at the level required for ad- 
vancement to RM3. Implications for training 
practices are discussed. (Author) 
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Division 25 - PHYSICS 


AD-257 274 Div. 23, 16 
(9 June 61) OTS price $2.60 


Naval School of Aviation Medicine, Pensacola, Fla. 


ELECTROENCEPHALOGRAPHIC FINDINGS IN RELATION TO 
EPISODES OF ALTERED CONSCIOUSNESS IN AVIATORS, 
by Harlow W. Ades. 14 Feb 61, 24p. incl. illus. 
tables (Rept. no. 3) 
(Proj. MROO5. 13-3001) 

Unclassified report 


DESCRIPTORS: Aviation personnel, 
sonnel, *Pilots, Selection, 
alography, Epilepsy, 
*Aviation accidents, 
Vertigo, Safety, 


Naval per- 
*Electroenceph- 
Blackout lieoteheey! . 
Countermeasures, 
*Aviation medicine. 


Electroencephalograms taken on pilots with a his- 
tory of accidents or of unconscious episodes in 
flight were compared with those on a Control 
Group of 1375 aviation candidates. Certain EEG 
features were found to be much more commonly re- 
current in the incident-accident groups than in 
the Control Group. Implications of these find- 
ings are discussed with respect to possible use 
of EEG as a selective device for aviators and 
with respect to the relationship between apparent 
cerebral instability and other physiologically 
unfavorable factors whose coincidence may trigger 
an unconscious episode. Recommendations for 
further investigation and baseline EEG recordings 
are made. (Author) 


24. PHOTOGRAPHY AND OTHER 
REPRODUCTION PROCESSES 


AD-257 073 Div. 24 
(5 June 61) OTS price $3. 60 


Reconnaissance Lab., Wright Air Development Div., 
Wright-Patterson Air Force Base, Ohio. 

AERIAL PHOTOGRAPHIC RECONNAISSANCE UNDER AD- 
VERSE ILLUMINATION CONDITIONS, 

by F, L. Dunscombe. Rept. on Aerial Photographic 
Reconnaissance Technology. Jan 61, 24p. incl. 
illus. 

(WADD TN 60-294) Unclassified report 
DESCRIPTORS: *Aerial photography, Aerial 
reconnaissance, *Illumination, Photographic 
film, Photographic filters, Haze, Precipita- 
tion, Snow, Twilight, Aerial photographs, 
*Climatic factors, Flight testing. 


Flight tests were conducted to study the effects 
of adverse conditions on aerial reconnaissance 
photographs taken with standard Air Force equip- 
ment. Four kinds of aerial film were tested, and 
photographs were taken at varying altitudes in 
haze, rain and snow, and twilight. Good quality 
photographs were made in rain when slant visi- 
bility was less than one mile and the light level 
was 400 foot candles (10 percent of the average 
for noon of a bright sunny day). One kind of 
film exposed 25 minutes after sunset produced 
interpretable prints. The photographic results 
of the flight tests and illumination boundary 
limits for the different films are presented. 
Recommended future research to extend the 
effectiveness of existing equipment is outlined. 
(Author) 
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AD-257 359 av. * a. 
(12 June 61) OTS price $2.60 


Aeronautical Photographic Experimental Lab., 

Naval Air Material Center, Philadelphia, Pa. 
INVESTIGATION OF CURRENT TECHNIQUES OF LOW ALTI- 

TUDE PYROTECHNIC FLASH NIGHT AERIAL RECONNAIS- 
SANCE PHOTOGRAPHY. 

by Robert W. Tafel. Phase rept. 
incl. illus. 

tout’ TED no. ADC-PH-45813 Rept. no. NADC-AP- 
012 


15 July 60, 21p. 


Unclassified report 


DESCRIPTORS: *Aerial reconnaissance, *Night 
photography, *Pyrotechnic ejectors, Illumi- 
nation, Aerial cameras, Aerial photography, 


Aerial photographs, Projectile trajectories, 
Mathematical analysis, Illuminating pro- 
jectiles, Flight testing. 


This analysis traces the development of the 
pyrotechnic flash night photographic system with 
special emphasis on its application and use in 
Naval reconnaissance aircraft. A program of 
mathematical analysis is described whici includes 
the development of a graphical method of pre- 
senting the operational limits of the night 
photographic system. A correlation is made be- 
tween flight test data and mathematical data 
which reveals that the widely accepted value of 
.09 foot-candle-seconds for minimum scene illumi- 
nation is unrealistically low and that .135 
f.c.s. is a more practical value. The advan- 
tages of upward cartridge ejection are fully 
substantiated. (Author) 


25. PHYSICS 


AD=256 909 Div. 25, 14 
(2 June 61) OTS price $2.60 


Research and Advanced Development Div., AVCO 
Corp., Wilmington, Mass. 
TRANSIENT THERMAL BEHAVIOR OF DECOMPOSING MATE- 
RIALS. PART I. GENERAL THEORY AND APPLICATION TO 
CONVECTIVE HEATING, 
by Thomas R. Munson and Robert J. Spindler. 
3 May 61, 25p. incl. illus. table, 12 refs. 
(Technical rept. no. RAD-TR-61-10; Thermodynam— 
ics Analysis Section rept. no. 674) 
(Contracts AF 04(647)258 and AF 04(647)305, Proj. 
nos. WS 133A and 107A=2) 

Unclassified report 


DESCRIPTORS: 
Temperature, 
ysis, Theory, 
Heating, 


*Materials, Decomposition, 
*Pyrolysis, Mathematical anal- 
*Heat transfer, Convection, 

Polymers, Fluorides, Ethylenes, 
*Plastics, Analog computers, Aerodynamic 
heating, Re-entry aerodynamics, Simulation, 
*Ablation, Differential equations, Thermal 
radiation, Thermodynamics. 
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A mathematical model is presented for the tran- 
sient behavior of materials which undergo thermal 
decomposition. The general model accounts for a 
rate-controlled decomposition as well as in- 
ternal heat transfer by conduction, convection, 
and radiation. The behavior of the model under 
conditions of convective heating is examined by 
means of analog simulation. Results of this 
simulation for a charring material and for 
Teflon are presented and the results on Teflon 
compared with experimental data. (Author) 


AD-256 950 S2¥. ‘ade 
(5 June 61) OTS price $2.60 


2, 30 


Observatoire de Paris-Meudon (France). 
EXPERIMENTAL STUDY OF THE INFLUENCE OF THE MEAN 
ELECTRON ENERGY ON THE COMPOSITION OF THE N2 
SPECTRUM IN THE LABORATORY AND THE AURORAS, 

by L. Herman, 1961, 1v. incl. illus. tables. 
(Technical Scientific note no. 3) 

(Contract AF 61(052)88) 
(AFCRL-409) Unclassified report 
DESCRIPTORS: *Electrons, 
physics, Ionization, 
trical properties, 
analysis, Pressure, 
Discharge tubes, 
sity, Molecules, 


Plasma 
Neon, Elec- 
*Aurorae, *Spectrographic 

Gases, Photometers, 
Infrared radiation, Inten- 

Measurement, Excitation. 


Energy, 
Nitrogen, 


An extensive study was made of the relations 
which exist between the spectral composition of 
the emission and the electrical characteristics 
in a partially ionized plasma. The first gases 
studied were pure molecular nitrogen and nitrogen 
mixed with neon, Measurements were made of the 
change of the apparent temperature of vibration 
as a function of pressure, and the potential 

drop in the positive column. Also obtained were 
some preliminary data concerning the changing 
ratios of the intensities in the first and second 
positive systems of N2 as a function of the 
average electron energy. The experimental re- 
sults seem to confirm the interpretation given 

in a preceding paper on the origin of the in- 
tensity changes of the above systems in the 
spectrum of polar auroras. (Author) 


(5 June 61) OTS price $2.60 
Observatoire de Paris-Weudon (France). 
PREDISSOCIATION BY ROTATION OF THE OH MOLECULE, 
by L. Herman, 1961, 17p. incl. illus. tables, 
Technical note no. 2) 
Contract AF 61(052)88) 
AFCRL TN 60-482) Unclassified report 
DESCRIPTORS: *Hydroxides, *Molecules, 
*“Dissociation, *Molecular rotation, Nuclear 
energy levels, Electron transitions, Nuclear 
states, Spectrographic analysis, *Molecular 
spectroscopy, Hyperfine structure, Deuterated 
compounds, Excitation, 


The rotational analysis of the B 2 L- A 2 z 
system of the OH molecule shows a predissociation 
of the upper B 2 state in one normal hydrogen 
atom and one excited 0(1s) atom, The effective 
potential curves for this state are calculated 
and allowed to check the predissociation assump- 
tion, The 0(1S) atoms give in the OH apd OD 
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spectra small continuous quasi-molecular spectra. 
Moreover, in the OH spectrum one observes near 
the (OI) 5577 line, a set of isolated lines also 
ascribed to complex molecules, The rotational 
structure of the above system for the OD molecule 
is given in tables. Complementary experimental 


data are given for the C 2 Res azz system of 
OH, (Author) 


AD=256 958 O405°*S5- 4 
(5 June 61) OTS price $1.60 


Stanford Electronics Labs., Stanford U,, Calif. 
BIBLIOGRAPHY ON DIFFUSION OF IMPURITY ELEMENTS 
IN COMPOUND SEMICONDUCTORS, 
by G. L. Pearson, 7 Apr 61, Sp. incl, tables 
concen rept. no, 1801-1) 
Contract DA 04-200-ORD-1087, Projs. TB 2-0002 
and 59901007) 

Unclassified report 


DESCRIPTORS! *Bibliography, *Semiconductors, 
“Diffusion, Impurities, Indium compounds, 
Solids, Aluminum compounds, Phosphorus, 
Gallium compounds, Arsenic, Antimony, 


A study of the literature pertaining to solid 
state diffusion in compound semiconductors has 
been made as a preliminary step to a research 
project in this area, The resulting bibliography 
is given in the hope that it may be useful to 
other workers interested in this subject. While 
no claim is made that the listings are exhaus- 
tive, it is believed that the more important 
publications are included, This is a relatively 
new field of research with many interesting 
problems in need of solution, (Author) 


AD=-256 969 piv. - 25. 3 
(5 June 61) OTS price $2.60 


Research and Advanced Development Div., AVCO 
Corp., Wilmington, Mass. 

BRIGHT AND DARK RINGS, 

by Rudolf B. Penndorf. Scientific rept. no. 4 on 
Research on Aerosol Scattering in the Infrared. 
Mar 61, 26p. incl. tables (Rept. no. RAD-TR-61—- 


16) 

es AF 19(604) 5743) 

AFCRL-425) Unclassified report 
DESCRIPTORS: Particles, Aerosols, *Optics, 
Physical properties, Refractive index, 
Refraction, *Light, Optical analysis, 
Scattering. 


The scattering diagrams of spherical aerosols 
possess maxima and minima, which can be inter~ 
preted as sequences of bright and dark rings. 
These rings are investigated for eta equals 1.10, 
1.20, 1.30, 1.33, 1.40, 1.44, and 1.50. The re~ 
sults show a systematic behavior exists for the 
appearance of these rings, such as the number of 
rings and their regular shift in angular position 
as function of the size parameter, alpha. For the 
intensity function 11, the rings due to diffrac- 
tion move with increasing size parameter into the 
forward scattering area, whereas those caused by 
refraction and reflection within the sphere stay 
in the backward scattering area. The rings ap- 
pear first in the backward area as long as the 
size parameter is small, but from rho exceeds 4 
(rho equals normalized size parameter) on they 
begin to appear at 80 to 90 degrees; i.e., in 

the right—angle scattering area. For the inten- 
sity function i2, however, the systematic be~ 
havior is poor and ill-defined. Nevertheless, 
some of the basic features are similar to those 
for i1. Finally, a system similar to i1 exists 
for the angular Mie scattering coefficient 

i sub theta. In the last case, data are given 

for eta equals 1.33 only. (Author) 








Division 25 - PHYSICS 


AD-256 982 Div, 25 
(5 June 61) OTS price $1.60 


California U., Los Angeles, 
ON THE STABILITY ANALYSIS OF AN IMPLICIT DIFFER- 
ENCE ANALOG OF THE TWO-DIMENSIONAL DIFFUSION 
EQUATION WITH CONCENTRATION DEPENDENT DIFFUSIVITY, 
by Bertram Bussell, Mar 61, 14p. incl, illus, 
tebles (Rept. no, 61-13) 
(Contract Nonr-23352) 

Unclassified report 


DESCRIPTORS: "Diffusion, 
"Thermodynamics, Partial differential equa- 
tions, Stability, “Heat transfer, Nonlinear 
systems, Numerical analysis, Special func- 
tions, Series, Numerical methods and procedures. 


"Diffusion theory, 


A procedure has been demonstrated by which 
variations in the diffusion coefficient in a two 
dimensional diffusion equation can be introduced 
fate the solution at every time step in the 
alternating direction method of solution, This 
can be accomplished provided that the change in 
the dimensionless parameter (analogous to the 
inverse of the Fourier modulus in heat transfer) 
falls within specified ranges as indicated, or 
that ean adjustment in the time step can be made 
te compensate for a portion of the change in the 
diffusion coefficient so that the allowable 
bounds om the change are not violated, The condi- 
tiens as developed for this problem using the 
von Neumann criterion are sufficient to insure 
stability of the difference analog. (Author) 


AD-256 983 Div. 25, 6, 12, 
18, 20 


(6 June 61) _OTS price $44.00 


Convair, San Diego, Calif. 

(Ne title). 

Scientific rept. no. 2 on Contract AF 19(604) 

5554 and Scientific rept. no. 1 on Contract 

DA 04-495-ORD~1660, 31 Dec 59, 1v. incl. illus. 

tables (Rept. no, ZPh-050) 

(Comtracts AF 19(604)5554 and DA 04-495-ORD-1660) 
Unclassified report 


DESCRIPTORS: Ultraviolet detectors, Wake, 
Infrared detectors, Gas ionization, *Physics, 
*Antiaircraft defense systems, “Guided mis- 
siles, ‘Detection, Exhaust gases, Launching, 
Rocket motors, Infrared radiation, Iono- 
sphere, Plasma physics, Microwaves, Radar 
signals, Rader images, Chemical reactions, 
Reaction kinetics, Inelastic scattering, 

Shock waves, High temperature research, 

Fluid flow, Magnetohydrodynamics, Satellite 
vehicles, Resonance scattering, Plasma jets, 


Space charges, Re-entry vehicles, Re-entry 
aerodynamics, Ablation, Thermodynamics, 
Exosphere, 

Contents: 


Launch phase radiation physics research 
Midcdurse physics research 
Interactions of a body with the ionosphere 
Particle-surface interaction phenomena 
Vacuum phase rediation 
Re-entry physics research 
Flew field studies 
High-temperature air with additives 
Ablation research 
Shock physics 
Electron scattering cross section research 
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AD-257 021 Div. 25, 8, 30 
(5 June 61) OTS price $4.60 


Kiruna Geophysical Observatory (Sweden). 
SPECTROPHOTOMETRIC STUDIES OF AURORA, 
by Georg Gustafsson. Technical summary rept., 
1 July 59-31 Dec 60. 20 Jan 61, 25p. illus. 
tables. 
(Contract AF 61(052) 288) 

Unclassified report 


DESCRIPTORS: *Photometers, 
to noise ratio, *Spectrophotometers, 
Instrumentation, Brightness, 
*Spectrographic analysis. 


*Aurorae, Signal 
Light, 


Measurement, 


The photometer and its most important properties 
are described. The signal-to-noise ratio of the 
photometer is given in detail. Absolute measure- 
ments of arcs and rays are analyzed. Measure- 
ments have been made on rapid variations of the 
aurora up to a frequency of 20 ke. The possi- 
bility of using pulse techniques for measuring 
spacial velocities is discussed. (Author) 


AD-257 023 Div. 25 
(6 June 61) OTS price $8.10 


Institute of Air Flight Structures, Columbia U., 
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Methods are considered for the vibration analy- 
sis of plates of linear viscoelastic materials 
when the properties vary through the thickness 

of the plate. In Part I the three-dimensional 
equations for harmonic vibrations are formulated. 
Examination of these differential equations indi- 
cates that they are only in rare cases tractable. 
In Part II the transient problem is considered. 
By using a wdrping function, equations are de- 
rived which are generalizations of the 
Timoshenko-Mindlin equations for homogeneous 
materials. It is found that the generalized 
equations may have a much narrower range of 
validity than the equations for homogeneous 
materials, the restrictions depending on the 
manner in which the properties vary. The re- 
strictions occur also for elastic materials with 
variable properties. (Author) 
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In gaseous-plasma conductors an unusual type of 
circuit-independent, time-periodic, low-fre- 
quency oscillations of current and voltage can be 
produced under certain conditions. The effect is 
usually more pronounced at low currents and 
voltages near the threshold of conduction. A 
magnetic field is not necessary. The frequency 
generated is typically in the range of 1 ke to 

1 Mc. The waveform may be sinusoidal or non- 
sinusoidal, Oscillations probably related to the 
type considered here are reported sporadically 

in the literature. The phenomenon was studied 
under controlled conditions. Oscillation ampli- 
tude and frequency were studied as functions of 
gas pressure, current, circuit capacitance and 
resistance, magnetic-field strength, and cathode 
temperature. A study of volt-ampere characteris— 
tics was made. The three classical explanations 
of oscillatory phenomena in gaseous conductors, 
(1) RC negative-resistance or circuit-controlled 
oscillations, (2) potential-minimum oscillations, 
and (3) ordinary plasma oscillations of space 
charge are analyzed and compared with experi- 
mental data obtained under controlled conditions. 
The phenomena observed appear to be definitely 
not related to (1) and probably not to (2) or 
(3). (Author) 
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Theoretical analyses are made of the stress 
distributions in a sheet of parallel filaments 
which carry normal loads and are imbedded in a 
matrix which carries only shear. In all cases, 
uniform loading at infinity is assumed and small- 
deflection elasticity theory is used. Static and 
dynamic stress-concentration factors due to one 
or more filaments being broken are determined. 
Particular attention is paid the dynamic over- 
shoot resulting when the filaments are suddenly 
broken. The dynamic-response factor increases 
from 1.15 to 1.27 as the number of broken fila- 
ments is increased from one to infinity. A some- 
what lower dynamic-response factor is obtained 
when a hole is suddenly caused in the filament 
sheet. (Author) 
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It is well known that a capacitive electric field 
applied normally to the surface of many semi- 
conductors produces an observable effect on the 
conductivity of the semiconductor. The effects 
on the resistance of such a capacitive field 

are expected to vary directly with the square 

of the resistivity of the material. The discrep- 
ancy between the observed and expected change 

in conductance arising from an applied field is 
used to study the density and energies of the 
surface states on semiconductors. (Author) 
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A ring type space truss which may be used in 
large-diameter parabolic antennas is analyzed as 
a ring of uniform cross section on two supports 
located at opposite points of a diameter. By 
properly choosing the flexurad and torsional 
rigidity, i.e., the resistance of the beam to 
deformation by loads causing -bending and twisting 
moments, the internal stress resultants and the 
deflection of the original truss may be analyzed 
by means of this uniform ring, Two loading 
systems are considered: a uniform load along the 
circumference of the ring and two equal concen~ 
trated loads at midspan between the supports. 
Expressions for the stress resultants, M and T, 
the bending and twisting moments, respectively, 
are derived for each of the two loading cases, 
the uniform load and the concentrated loads. 

A relationship for the maximum deflection of the 
ring is developed. It represents the total 
maximum deflection due to the two leading cases 
combined, Finally, a relation for the deflection 
at any section of the ring is derived. (Author) 
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The state of polarization of the lines 6300 and 
5577 angstroms in polar aurorae is investigated. 
It is shown that during favourable conditions 

it is possible to decide that the difference in 
amount of vertical and horizontal linear polari- 
zation must be less than 1%. It is also shown 
that no circular polarization appears when viewed 
in the direction toward magnetic zenith. The 
conclusion is that the red and green lines emit- 
ted from polar aurora of considerable strength 
show no polarization. (Author) 
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In a high frequency discharge through flowing 
oxygen at atmospheric pressure, it was possible, 
with high dispersing spectrographs, to extend the 
vibrational and rotational analysis of the Schu- 
mann-Runge bands (B 3) - X 3) system) up to 


~~ 
5 700 A, A predissociation at vt = 3 and 4 was 
observed; the vt = 4 leyel is strongly predisso- 
ciated. It seems that there is no predissociation 
at vt = 5, In the same discharge we observe some 
new atmospheric bands. Each of the Av = + 1 and 
AV = O sequences have five bands. A suggestion 
is made that the excitation of the atmospheric 
bands is due to an interaction between the X 3) 
and b spanaten. enhanced at high pressure. 
(Author 


AD=-257 086 Div. 25 
(5 June 61) OTS price $4.60 


Metals Research Lab., Brown U,, Providence, R. I. 
ULTRASONIC ATTENUATION AND VELOCITY MEASUREMENTS 
IN QUARTZ, 

by Thomas Fitzgerald and Rohn Truell, Technical 
note, 4 May 61, 30p. illus, 18 refs, 

(Grant No, DA-ORD-38 and NSF-G14313) 

(AROD rept, no. 230235) Unclassified report 


DESCRIPTORS: *Quartz crystals, 
*Ultrasonic radiation, 
tion, Temperature, Velocity, *Sound trans- 
mission, Phonons, Crystals, Lattices, 
Vibration, Absorption, Heat transfer, 
Solids, Solid state physics, Frequency, 
Sound, Damping, Measurement, 


Ouartz, 
Ultrasonics, Attenua- 


Theory, 


78 


The frequency dependence of the attenuation of 
compressional waves in X-cut quartz obeys an 
approximate square law consistant with the 
dislocation damping theory which predicts a 
square-law frequency dependence up to a resonant 
frequency, The behavior of the attenuation as 

a function of temperature below 100 K is in 
agreement with that predicted by a phonon- 
phonon process. Above 40 K the thermal conduc- 
tivity varies approximately as 1/T while the 
specific heat increases linearly with the tem- 
perature between 40 and 150 K, The temperature 
dependence of the velocity measured in this 
experiment indicates that it remains constant 
at a value of 5.75 X 10 to the 6th power cm/sec 
to within + or — 0,02%, In the region where 
the attenuation is rapidly changing there is 
apparently no associated velocity change, 
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Concurrent to providing material to the research 
and device groups of the Solid State organization 
during the past two years, a facility was 
developed which has the ability to produce, 
process, and evaluate compound semicohductor 
materials with a minimum expenditure of effort. 
The maximum value of this facility will probably 
be realized by intensified application to 
material problems, which require evaluation of 
large numbers of materials of diversified and 
unknown behavior. Future work in the crystal 
laboratory is to be directed to the preparation 
and study of semiconductors of the multi- 

element compound and solid solution type, 
particularly for the purpose of locating more 
efficient thermoelectric materials. Specifically, 
the intentions are to extend the hand flame and 
associated techniques and the special thermal 
analysis method to establish the stoichiometry 
and behavior of the ternary compounds. (Author) 
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The expected far ultraviolet spectra of comets 
and of polar aurorae is considered. The far 
ultraviolet spectrum of comets will be weak com 
pared to the visual region; new molecules may be 
found. In the case of absorption bands short- 
ward of lambda 1500 the excited molecular 
emissions may be discrete resonance series, on 
which the radial velocity effect will be very 
important. It is likely that unexpected results 
will be found, as it is impossible to predict 
certain phenomena, as in the case of H2. The 
predicted far ultraviolet spectrum of aurorae 
may help in preparing the experiments, and es- 
pecially in disentangling readily the essential 
features of the spectrograms from satellites or 
rockets, as soon as such material will be re- 
corded. Great uncertainties are obviously in- 
volved in such predictions, especially as far 

as the intensities are concerned. (Author) 
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A study was made of the vaporization of ZnS in 
a completely open cell. The following thermo- 
dynamic relationships were measured: (1) re- 
lation between the vapor tension and the ionic 
intensity; (2) relation between the decomposi- 
tion vapor tensions at equilibrium and the 
measured partial pressures (3) relation between 
the decomposition vapor tensions and the ap- 
parent vapor tension of ZnS; and (4) relation 
between the decomposition vapor tensions and 
the thermodynamic magnitudes, The coefficients 
of evaporation of Zn and S2 from ZnS were very 
close to unity. The energy of dissociation of 
the gaseous ZnS molecule was less than or equal 
to 47 kcal/mole. 
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fhe linear oscillations in a hot plasma which is 
representable by the relativistic Vlasov equa- 
tion with the self-consistent fields are inves- 
tigated. The method which is used by Bernstein 
in the nonrelativistic case is generalized to 
obtain the formal solution of the linearized 
problem, Particular attention is given to the 
case when the unperturbed distribution function 
is of the Maxwell-Boltzmann-Juttner type (i.e., 
the relativistic equilibrium distribution) in 
which case the integrations involving the veloc- 
ity space are carried out explicitly. The dis- 
persion equation is derived and studited to some 
extent, considering the spatial dispersions ex- 
plicitly in some special cases of interest. The 
ordinary and extraordinary modes, and the mag- 
netohydrodynamic waves are investigated when 

the propagation vector is along the unperturbed 
magnetic field, The asymptotic expansions are 
developed corresponding to the dispersion rela- 
tions of the cases considered, and they are 
shown to be in agreement with the results of 
previous studies in their respective order of 
approximations, It is found that circularly 
polarized transverse waves propagating along the 
unperturbed magnetic field are evanescent nu 
Squared exceeds the quantity 1-phi squared 
divided by omega squared where nu is the index of 
refraction (kc/omega) and phi is the 
gyrofrequency, (Author) 
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The application of non-linear modeling to Max- 
well's equations and to the Navier-Stokes 
equation was investigated to.obtain an under- 
standing of the phenomena of the interaction of 
electromagnetic energy with plasmas. A discus- 
sion of the generality of non-linear modeling is 
presented which displays that all second order 
ordinary differential equations arising from a 
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conservative system can be locally modeled in a 
non-linear manner. Also included is a discussion 
of the problem of modeling the scalar wave equa- 
tion in n-dimensions and a preliminary considera- 
tion of the effect of experimental errors on the 
applicability of non-linear modeling. The prob- 
lem of modeling a scalar scattering problem for 
one geometric configuration into a scalar scat- 
tering problem for a second geometric configura- 
tion was begun. Two cases were considered; (1) 
that of modeling a scalar scattering problem for 
an elliptical cylinder by one for a circular 
cylinder, and (2) that of modeling prolate 
spheroid problems into sphere problems. (Author) 
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The coefficient of self-diffusion in nickel single 
crystals in the unstrained state was found to be 
a function of temperature. The coefficient of 
self-diffusion of Ni single crystals undergoing 
plastic deformation (tensile) was measured for 
strain rates ranging from 0.0085 to 0.055/hr at 
948 + or - 1.5 K and 1021 # or - 1.5 K,. It was 
found that the coefficient of self-diffusion in- 
creased with an increase in strain rate at a 
Constant temperature and decreased with an in- 
crease in temperature at constant strain rate. 
These results are discussed in terms of a model 
which assumes that vacancies are produced by two 
mechanisms, namely, the motion of jogged screw 
dislocations and the thermally aetivated climb of 
edge dislocations and that’ vacancies anneal by 
migrating to fixed sinks, namely, dislocation 
lines. The analysis indicates that the motion of 
jogged screws may be an unimportant source for 
vacancies at these temperatures and strain rates. 
(Author) 
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An investigation was made of the effects of dis- 
locations on the superconductive transition 
temperature of Al, The dislocations were put 
into the specimens by cold work, fatigue, and 
tensile stress. Isochronal annealing studies 
were made of cold rolled Al specimens. Results 
show that the changes in transition temperature 
(T sub C) and residual resistance produced by de- 
formation are little changed between 0 to 200 C, 
partially anneal out rapidly in the range 200 to 
300 C, and the anneal to completion more slowly 
ig the range 300 to 600 C. This result makes 

it unambiguously clear that the effects can be 
ascribed only to dislocations. Preliminary meas- 
urements on specimens deformed by fatigue have 
indicated that the transition temperature may be 
increased slightly. Specimens deformed in ten- 
sion by 1% and 2% showed no change in T sub C. 
(Author) 
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A study was made of electromagnetic properties of 
homogeneous anisotropic plasmas, The propagation 
characteristics of electromagnetic waves in 
anisotropic plasmas are examined for propagation 
parallel to and perpendicular to the applied d-c 
magnetic field. The existence of very low fre- 
quency pass—bands due to ion effects is noted. 
Faraday rotation due to the earth's magnetic 
field is consideréd for the ionosphere and the 
plasma sheath of a re-entry vehicle. A general- 
ized and exact form of Kirchhoff's law is used to 
obtain the absorptivity of a plasma from its 
electromagnetic properties. The absorptivity of 
an isotropic and anisotropic plasma slab is com- 
puted for normal incidence and the effects of 
electron collision frequency, slab thickness, 
stop-bands and boundary effects on the radiation 
spectrum is presented. (Author) 
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It is interesting to inquire what physical sys- 
tems obey the Manley-Rowe frequency-power formu- 
las (Proc. I.R.E. 44:904-913, 1956). Surprisingly, 
losslessness is neither a necessary nor a suffi- 
cient condition, However, systems characterized 

by a (possibly explicitly time-varying) energy 
state function, such as the Lagrangian, Hamil- 
tonian, internal energy, or co-energy, obey the 
formulas. Distributed systems described by 
Hamilton's principal (H. Goldstein, Classical 
Mechanics. Reading, Mass., Addison-Wesley Pub. 
Co., 1950; Chap. 11. P. M. Morse and H. Feshbach, 
Methods of Theoretical Physics. New York, McGraw- 
Hill, 1953, part 1, chapter 3, Section 3-4) 

obey the formulas in such a way that the powers 
can be evaluated at the boundaries of the systems. 
The formulas thus relate quantitites of engineer- 
ing interest: the powers through the ports. Such 
distributed systems include nonlinear electro- 
magnetic media, ferrites, é¢lectron beams, and 
acoustic fields. (Author 
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Contents: 
Position of the problem 


The set =H of the universal partigles and 
its structure 

Universal particles and the translation invari-~ 
ances; Kernel simplification 

Elementary particles and the rotation invariance; 


support of F(Hy) 

Elementary particles and the properties 
relative to F 

Definitions of some physical notions 
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INTERFERENCE MICROSCOPY OF CRYSTALLINE HIGH 

POLYMERS, DETERMINATION OF THE THICKNESS OF 

SINGLE CRYSTALS, 

by Bernhard Wunderlich and Peter Sullivan. 

30 May 61, 18p. incl, illus, 12 refs, (Technical 

rept. no, 1) 

(Contract Nonr-40144, Proj. NR 051-428) 
Unclassified report 
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Optical analysis, 
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*Interferometers, Determination, 


The quantitative analysis of single crystals of 
polyethylene with the two beam interference 
microscope has been described. The thickness of 
single crystals formed at 87 C is 101 angstroms, 
The variation thickness is equal or less than 

6 angstroms. A general pattern of growth is 
discussed, (Author) 
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Carnegie Inst. of Tech., Pittsburgh, Pa. 

THE ELECTRICAL RESISTIVITY OF Mn3ZnC BETWEEN 

4.2 K AND 630 K, 

by M. L. Swanson and S. A. Friedberg. 24 May 61, 

10p. incl. illus. (Technical rept. no. 10) 

(Contract Nonr-76005, Proj. NR-018-301) 

Unclassified report 

DESCRIPTORS: *Resistance, *Manganese alloys, 

*Zine alloys, *Carbon alloys, Temperature, 

Cryogenics, Magnetic properties, Spin, 

Ferromagnetism, Scattering, Carbides, 

Intermetallic compounds. 


The electrical resistivity of an alloy having 
approximately the composition Mn3ZnC has been 
measured between 4.2 K and 630 K. From a high 
residual value the resistivity increases with 
temperature in a complicated way up to 550 K, 
becoming temperature-independent above that 
point. Two anomalous regions are evident cor- 
responding to the magnetic transitions occurring 
in this substance at about 230 K and 470 K. The 
general features of the results are interpreted 
on the basis of a spin-disorder scattering 
picture. (Author) 
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Polytechnic Inst. of Brooklyn, N. Y. 
STRESSES IN ECCENTRIC NON-UNIFORM REINFORCING 
RINGS OF PRESSURIZED CIRCULAR CYLINDRICAL SHELLS, 
by Arnold Allentuch and Joseph Kempner, Mar 61, 
79p. illus. 14 refs (PIBAL rept. no, 555) 
(Contract Nonr-83914, Proj. 064-167) 
Unclassified report 

DESCRIPTORS: Cylindrical bodies, 
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The numerical results of the solution of the 
interaction problem of a hydrostatically loaded, 
infjnitely long circular cylindrical shell, 
reinforced by equally spaced stepwise discontinu- 
ous rings, with two uniform halves but different 
mean radii and cross sectional properties, indi- 
cate a high bending stress concentration at the 
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discontinuity. The method of solution is limited 
by the magnitude of the eccentricity and area 
ratios, That is, convergence of the interaction 
load expressed as a FOurier series is very slow 
if these quantities are high, Because of the 
complex nature of the problem, six approximate 
analyses have been studied, These approximations 
yield results which, when compared with the more 
complete analysis, are reasonable and useful, 
(Author) 
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Tennessee U.. Knoxville. 

INTENSITIES AND LINE SHAPES OF THE FUNDAMENTAL 
VIBRATION ROTATION BAND OF HF -- AND OTHER 
“INFRARED STUDIES. 

by W. E. Deeds, N. M. Gailar and others. Final 
rept. 31 Mar 61, 156p. incl. illus. tables. 
(Contract AF 19(604) 2281) 
( AFCRL-465) Unclassified report 
DESCRIPTORS: *Infrared spectroscopy, *Molec- 
ular rotation, Measurement, Molecular spec- 
troscopy, Instrumentation, Absorption, 
Intensity, Optical spectrometers, Hydrogen 
compounds, Fluorides, Recording devices, 
Tables. 


An account is given of the results achieved, in 
a study of intensities, widths and shapes of 
vibration-rotation lines in the spectrum of HF; 
and in other problems in infrared spectroscopy. 
A general description is given of the vacuum 
grating spectrometer with which the measurements 
were made. Special technical problems are dis- 
cussed which are encountered in radiation source 
stabilizatton; ‘optical problems--including fil- 
tering, focussing, stray light, gratings, etc.3; 
the gas handling system--including the peculiar 
case of HF. system layout, and absorption cells; 
calibration techniques--including the neon hol- 
low-cathode discharge tube, standard lines, over- 
lapping grating orders, and accuracy; data taking 
and handling--including discussion of slit func- 
tions and corrections, and examples of lines for 
which corrections were made. Results are shown 
in tables of appropriate slit functions, percent 
transmission for all the HF lines in the P and R 
branches ‘recorded for various cell lengths and 
pressures. A reprint is included of a paper 
entitled Rotational Fine Structure in the Dimer 
of HF (J. Opt. Soc. America 50: 1264, (1960)) in 
which resolution of the dimer spectrum of HF is 
discussed. Brief discussions are given on re- 
measurement of the fundamental bands of CH3Cl 
and on the conversion of a Perkin-Elmer model 

12 spectrometer to far infrared operation for 
the study of intensities of the pure rotation 
lines of HF. (Author) 
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Frankford Afsenal, Philadelphia, Pa. 

NONLINEAR DEFLECTION OF THE SEMICIRCULAR 

CANTILEVER BEAM WITH VERTICAL LOADING. 

by E, Pearson. Apr 61. 15p. incl. illus. 

tables. (Memo, rept. no, M61-25-1) 

(Proj. no. 505-01-0033 In cooperation with 

Associated Spring Corp., Bristol, Conn.) 
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DESCRIPTORS: *Springs, Helical springs, 
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Mechanical properties, *Mathematical analysis, 
Nonlinear systems, *Deformation, Numerical 
analysis. 


Ay analysis of the load vs deflection relation 
for a single-loop spring shown can be reduced 

to the problem of large deflections for a curved 
cantilever beam. The deflections considered 
extend well past the linear range. If the 
spring is originally circular, the cantilever 
beam will be semicircular. Besides the end 
point deflection, it is of interest to determine 
the position of any point on the spring for a 
given load to insure that there is proper clear- 
ance with related objects. The numerical method 
used generates the shape of the deflected beam. 
Several approximations are made but the final 
result is substantiated by experimental 
measurements. (Author) 
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Louvain U. (Belgium). 

SEMICONDUCTIVE PROPERTIES OF CdS. FORMING, 
ELECTRON ACTIVATION ENERGY, HALL EFFECT, 

by A. Luyckx, J. Vandewauwer, and Paul Coopmans, 
Technical notes no. 1, Sep 58-Aug 60. Aug 60, 
62p. incl, illus. tables, 
(Contract AF 61(052)166) 
(RADC TN 61-39) Unclassified report 
DESCRIPTORS: Cadmium compounds, Sulfides, 
*Semiconductors, *Single crystals, Growth, 
Sublimation, Zinc compounds, Indium, *Hall 
effect, Catalysts, *Intermetallic compounds, 
Phosphors, Electromagnetic properties, 
Measurement, Argon, Electrons, 


Measurements and calculations were made to deter- 
mine the Hall effect, number of electron carriers, 
mobility, and energy of activation of elec- 

trons for extrinsic and intrinsic conduction for 
several CdS single crystals activated with In, 
Ga, Ag. These measurements became possible with 
a good accuracy only after a forming with high 
frequency. Comparison was done between this 
forming and the well known heating in argon at 
850 C. Hall effect measurements were reproduc- 
ible and gave strait lines with variation of 
magnetic field or current, Experiments showed 
that this forming was a volume effect although 
there was also a surface effect on contacts the 
extrinsic conduction formular for CdS, Ag, In 

is presented. Energy of activation was 0,00384 
eV for CdS, Ag, In and contacts of Sn. (Author) 
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Air Force Flight Test Center, Edwards Air Force 
Base, Calif. 
EMPIRICAL BOND ENERGIES, 
by Frank Wilson, Jr. Apr 61, 16p. incl. tables, 
15 refs. (Rept. no. AFFTC TR 61-27) 

Unclassified report 
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*Thermodynamics, Molecules, Heat of 
formation, Heat of fusion, Enthalpy, Phase 
transitions, Vaporization, Gases, Vapors, 
Liquids, Solids, *Thermochemistry, Tables, 
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Specific impulse, 
*Rocket research, 
Boron compounds, 
Dissociation, 


Mathematical analysis, 
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Nitrogen compounds, 
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A consistent set of bond energy Vplues are cal- 
culated on the assumption that bond energy non- 
constancies are a minimum when determined from 
compounds in which all the constituent elements 
exhibit their normal valency. Several empirical 
rules for estimating the heats of vaporization 
and fusion are included. The report contains 
sufficient data for the estimation of heats of 
formation of compounds. In many cases estima- 
tions can be made within a few kilocalories. 
(Author) 
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Compagnie Generale de Telegraphie Sans Fil 
(France). 
PREPARATION AND PROPERTIES OF THERMOELECTRIC 
MATERIALS, 
Quarterly progress rept. no. 3, 1 Feb-30 Apr 61. 
30 Apr 61, 7p. incl. illus. 
(Contract DA 91-591-EUC-1505) 
Unclassified report 

DESCRIPTORS: *Thermoelectricity, 
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Molybdenum telluride, MoTe2, was. prepared by 
chemical transport reaction. Pure Mo and Te are 
placed in a horizontal quartz tube at about 800 C, 
Deposition is accomplished at about 750 C wtih Br 
as the transport agent. The temperature gradient 
is important, small variations in temperature 
stopping the transport phenomenon and sometimes 
causing wide and thin crystals, 1 to 2 sq cm in 
area, to grow on the Moy the crystals are prob- 
ably Mo2Te3. The specific gravity of MoTe2 is 
8.53 the crystals are soft and make black marks 
on paper, Standard X-ray analysis on single 
crystals of MoTe2 was performed with the rotating 
crystal method (Cu K-alpha radiation), The first 
lattice constant of the hexagonal system was ex- 
pressed by the equation a equals 3,52 + or — 0,05 
angstrom units, With the axis of rotation 
parallel to the c axis, c equals 14 + or - 0,2 
angstroms, The following compounds are also 
being prepared: MoSe2, WSe2, and WTe2, 
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STUDY OF ELECTROMAGNETIC INTERACTION IN PLASMAS, 
by R. W. Gould and D. G. Dow, Quarterly progress 
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A cyclotron orbit plasma oscillator is being re- 
built with a tungsten cathode. A systematic 
study of the dispersion relation in a plasma 
with an electrén beam and magnetic field was un- 
dertaken, The approach is to use the exact equa~- 
tions for wave propagation in formulation and 
make approximations only in the mathematical 
evaluation, A cesium plasma tube was tested and 
gives plasma densities in the range 10 to the 
11th power ions/cu. cm, Construction started on 
a new cesium plasma tube which will be used to 
measure diffusion rates in a magnetic field. 
(Author) 
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General Electric Co., Schenectady, N. Y. 

THE ELECTRICAL CONDUCTION MECHANISM IN ULTRA- 
THIN, EVAPORATED METAL FILMS, 

by C. A, Neugebauer and M. B, Webb. June 61, 
22p. incl. illus. 19 refs. (Rept. no. 61-GC-1843 


Scientific rept. no. 1 

{ Sonteeat AF 19(604) 5566) 

AFCRL-345) Unclassified report 
DESCRIPTORS: *Metal films, Thin films, 
*Eléctrical conductance, Particles, Tempera- 
ture, Resistance, Electrical properties, 
Thermionic.emissions, Conductivity. 


The electrical conduction mechanism in the film 
plane of ultrathin, evaporated metal films was 
investigated. These films consist of a planar 
array of many small discrete islands. The con- 
duction process consists of, first, charge 
carrier creation which is thermally activated and 
involves charge transfer between initially 
neutral particles, and, second, the drift velo- 
city of these charges in an applied field. 

Charge transfer between particles occurs by 
tunneling. The following features were predicted 
and can be verified experimentaily: the conduc- 
tivity depends exponentially on reciprocal 
temperature, and it should be independent of 
field at low fields. Deviations from the exponen- 
tial temperature dependence can be understood in 
terms of a spectrum of activation energies, 

while deviations from Ohm's law at high fields 
can be explained readily in terms of a field 
dependent activation energy. (Author) 
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The orbitais of the electrons in a crystal 
adapted to the translational symmetry of the 
atomic framework are the so-called Bloch func- 
tions, In the the crystal orbital method pre- 
sented, the use of these orbitals in the Schro- 
dinger equation gives one secular equation for 
every wave vector. The basic orbitals in this 
secular equation are the different atomic or- 
bitals for the atoms in the unit cell. (Author) 
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Stockholm U, (Sweden). 
EXERCISE IN ALPHA PROGRAMMING: TABLE OF MOLEC- 
ULAR A AND B FUNCTIONS, 
by Stig Flodmark and Bjorn Roos. Nov 60, 12p. 
incl. illus. tables. (Technical rept..no. 2 
(Contract DA 91-591-EUC-1391) 

Unclassified report 
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*Programming, Digital computers, 
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A program was made using the direct Besk code 
for the molecular A and B functions. These 
functions were printed in a duplicated table 
still available at the Institute of Theoretical 
Physics at the University of Stockholm. The 
index here goes from 0 to 8 and the A and B 
functions are printed for arguments alpha and 
beta between 0 and 50. In the region between 0 
and 10 the intervals are 0.01 and in the region 
between 10 and 50 the intervals are 0.1. So this 
table is very comprehensive. It contains 150 
pages with about 27000 A and B function values, 
each with 7 significant decimals and an expli- 
cit 10-exponent with 2 figures. In many cases, 
greater accuracy is necessary than can be ob- 
tained from interpolation in the table. Hence 
it was found very suitable to use the A and B 
functions as a simple subject for an exercisé 
in alpha programming in connection with the 
course for this coding system. (Author) 
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Stockholm U. (Sweden). 
CALCULATION AND TABULATION OF EXPANSION 
COEFFICIENTS FOR N SHELL MOLECULAR TWO+CENTER 
INTEGRALS BY MEANS OF THE ELECTRONIC COMPUTER 
BE SK 
by Stig Flodmark. Dee 60. 1v. incl, illus. 
tables. (Technical rept. no. 3) 
(Contract DA 91-591-EUC~1 391) 

Unclassified report 
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The formulae for all the two-center integrals 
occurring in the MO-LCAO method with N shell 
Slater atomic orbitals is found from the tables 
of coefficients. The tables were computed by 
means of Besk according to a flow scheme. Using 
the corresponding program, which is working 
separately, it is possible to calculate the 
actual coefficients for integrals containing 
other shells as well. (Author) 
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Stockholm U. (Sweden). 
‘THEORETICAL INVESTIGATION OF THE ELECTRONIC 
‘ENERGY BANDS FOR THE ZIRCONIUM-OXYGEN CRYSTAL. 
PART I. METHODS OF INVESTIGATION, 
by Stig Flodmark. Jan 61. 32p. incl. illus. 
tables. (Technical rept. no. 4) 
(Contract DA 91-591-EUC-1391) 

Unclassified report 


DESCRIPTORS: *Electron transitions, Solid 
state physics, Theory, Zirconium compounds, 
Oxides, *Crystal structure, Electron charge, 
Ions, Operations (Mathematics), Perturba- 
tion theory, *Atomic orbitals, Integral 
equations. 
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Lockheed Aircraft Corp., Sunnyvale, Calif, 

KINEMATIC FORMULATION OF ROTATIONAL FLOW IN 

MAGNETOGASDYNAMICS, 

by Marcel Vinokur, Technical rept. on Flight 
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Unclassified report 
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The steady, rotational flow of a perfectly con- 
ducting, ideal gas in the presence of a magnetic 
field is treagted. The object is to seek a 
kinematic formulation -i,e., a reduction of the 
original equations describing the flow to a form 
in which the velocity is the only dependent 
variable, This formulation has been made for two 
cases: plane flow in a transverse magnetic field 
and three-dimensional flow in which the magnetic 
field is parallel to the velocity everywhere, In 
both cases the kinematic formulation leads to a 
single vector equation whose solution completely 
determines the flow, The explicit form of the 
equation is derived for a perfect gas and is 
found to be independent of the strength of the 
magnetic field in both cases, In the parallel 
field case, it is necessary to employ a transfor- 
mation due to Peyret which reduces the magneto- 
gasdynamic flow to an ordinary gasdynamic flow 
of a fictitious gas. The form of the resulting 
kinematic equation is found to depefid only on 
the Mach number of the original flow. (Author) 
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Contents: 

Solid state device design 

Chemistry 

Materials research 

Band structure of solids 

Microwave and magnetic properties of solids 
Magnetic materials 

Magnetic films 

Semiconductor components 

Optics and infrared 
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Following Kruskal and Schwarzschild (Proc. Roy. 
Soc. A223:348, 1954) boundary conditions are 
deduced which apply on the free surface of a 
self-gravitating plasma, These equations are 
applied to study the stability problems of a 
self-gravitating plasma. It is proved that the 
stable length of the compression waves in an 
infinite homogeneous plasma is increased by the 
presence of a uniform magnetic field, The 
stability of a self-gravitating plasma cylinder 
of infinite length is worked out and it is 

seen that a Magnetic field of the order of 

5.10 to the 6th power gauss increases the 
stable length of the plasma cylinder by more than 
ten times. (Author) 
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Intrinsic formulations of basic relations 
Intrinsic form of the equations of motion 
and the equation of conservation of mass 
Properties of fluid flow when the orthogonal 
ennuple lies along the world-line vectors 
and along the first, second and third nor- 
mals of the world-line 


PHYSICS - Division 25 


Integration of the equations of motion in the 
case of a degenerate perfect fluid for isen- 
tropic flow 

Geodesic flow in the space-time of special rela- 
tivity 

The equations of motion 

The hypersurface, p equals constant 

The codazzi equations 

Two special hypersurfaces, p equals constant 

Reduction of the geodesic flow to Newtonian 
mechanics, in the case when the hypersurfaces, 

p equals constant, are hyperspheres 
Transition to Newtonian mechanics 

Intrinsic forms of equations of motion and con- 
servation of matter, when the world-lines lie 

on a hypersurface S sub 3 
Hypersurfaces containing the World-Lines 
Intrinsic equations 

The vorticity tensor and the vorticity vector 

General flows 

Steady flows 
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An attempt is made to obtain a description of 

the material behavior of a metal which is ap- 
propriate for high velocity impact and explosive 
loading. A thermodynamic argument, which in- 
cludes simplé principles of irreversible process- 
es, is used to show how a non-linear elastic 
description of material behavior is modified by 

a flow law of plasticity. For an isotropic solid 
general expressions are obtained for the relation 
between stress and elastic strain and the rela- 
tion between plastic strain rate and functions 

of the stress invariants. These relations are 
combined for the special strain conditions ex- 
isting in plane waves in an extended medium to 
give the time rate of change of stress as a 
function of the time rate of change of strain, 
the stress invariants, the total strain and the 
plastic strain. (Author) 
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Lighting equip- 


Quantitative data are presented concerning the 
time history of the spectral radiant intensity 

of the explosion of small stainless steel wires. 
The explosions were by electrical discharge. 

The history was recorded for 9 milliseconds after 
initial discharge, and radiant intensity was 
measured over the 2- and 6-micron region in 
half-micron bands. (Author) 
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Naval Research Lab., Washington, D. C. 

VIBRATIONAL CONTRIBUTIONS TO SPECIFIC HEAT NEAR 

PHASE CHANGES, 

by H. B. Rosenstock. Final phase rept. 8 May 61. 

10p. incl. illus. (NRL rept. no. 5610) 
Unclassified report 


DESCRIPTORS: *Lattices, Temperature, 
*Specific heat, *Phase transitions, 
*Solid state physics, Atomic energy levels. 


Near a phase, the interatomic forces in a solid 
are likely to be temperature-dependent, and the 
vibrational contribution to the specific heat 
will be affected by this. It is found that a 
specific heat vs temperature relationship very 
close to the familiar lambda point curve can be 
obtained by considering this effect. (Author) 
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RADIATION TRANSFER BY CLOSELY SPACED SHIELDS, 
by A. G. Emslie, Technical rept. on Liquid 
Propellant Losses During Space Flight. May 61. 
19p. incl, illus, (Rept. no, 63270-04-02) 
(Contract NAS 5-664) 

Unclassified report 


DESCRIPTORS: Heat transfer, *Jhermal. radia- 
tion, *Shielding, Foils, Thermodynamics, 
Solar energy, *Thermal insulation, Liquid 
rocket propellants, Liquefied gases, 
Cryogenics, 


The effects are investigated which occur when 
radiation shields are placed too close to each 
other, The anticipated effect is that the 
radiation transfer rate will increase many times. 
Such effect would be serious in the storage of 
cryogenic fuels for long periods in space. 
Effective protection of such fuels from solar 
radiation requires total shielding consisting of 
about 100 layers of metal foil. If the shielding 
is to be of reasonable over-all thickness, the 
spacing between the individual foils may be 

about 0.1 mm, Now at a temperature of 20 K the 
peak of the Planck radiation distribution cor- 
responds to a wavelength of 0.15 mm, Thus the 
wavelength of the radiation is of the same order 
of magnitude as the separation of the foils. 
Under these conditions two effects causing in- 
crease in radiation transfer begin to set in. 

One of these is the effect of constructive inter- 
ference when the wave emitted by a foil is re- 
flected back and forth in the small gap between 
two foils, This results in a very considerable 
increase in transmission of energy across the 
gap when the spacing is small compared with the 
wavelength of the radiation. The other effect 
can be called radiation tunneling and has to do 
with the escape of trapped radiation that is 
undergoing total internal reflection inside one 
of the metal foils, (Author) 
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EQUILIBRIA IN THE FERRITE REGION OF THE SYSTEM 
Fe-Co-0, 

by B. D. Roiter and A, E, Paladino. 12 Apr 61, : 
23p. incl, illus, 4 refs, (Scientific rept. no. 33 
(Rept. no, S-265) 

(Contract AF 19(604)5511) 
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Unclassified report 
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Phase relations in the system Fe-Co-0 have been 
determined between 1000 C and 1300 C in oxygen 
pressures from 0,01 to 20 atmospheres. Only that 
portion of the system between CoFe204 and 

Co304 was considered in order to determine those 
conditions under which a complete series of solid 
solutions could be prepared. No field=width on 
either side of oxygen stoichiometry was detected 
for solid solutions between CoFe204 and- C0304. 
(Author) 
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‘SPECTRAL RADIOMETRY AND TWO-PATH PYROMETRY OF 


ROCKET EXHAUST JETS, 
by Frederick S. Simmons and Arthur G. DeBell. 
1 May 61, 32p. incl. illus. 14 refs. (Research 
rept. no. RR 61-9) 
(Sponsored by the Air Force Cambridge Research 
Laboratories and the Advanced Research Projects 
Agency) 

Unclassified report 


Presented to the Fourth Symposium on Temperature, 
Its Measurement and Control in Science and 
Industry, Columbus, Ohio, March 29, 1961. 
DESCRIPTORS: *Exhaust gases, Rocket motors, 
Jets, *Pyrometers, *Radiometers, Analysis, 
Photographic equipment, Spectrophotometers, 
Infrared spectroscopy, Ultraviolet spectros- 
copy, *Optical spectrometers, Measurement, 


Temperature, Spectrographic analysis. 


Knowledge of the temperature and radiative 

properties of the exhaust jets from modern rocket 
engines can only come from direct measurements 

of the spectral radiance of the exhaust products. 

The fundamental relations governing radiative 

transfer are briefly reviewed, and the methods of 
relating the observed spectral radiance of a 

gaseous source to its intrinsic properties are 

outlined. The inhomogeneous character of rocket 

exhaust jets is illustrated. Descriptions are 

given of several unique instruments of exhaust 

radiation: a telespectrograph, for measuring 

spectral radiance in the ultraviolet and visible; 

an infrared spectral and total teleradiometer for 

similar measurements in the infrared; a photo- 

graphic pyrometer and a Two-Path Spectral 

Radiometer for two-path measurements of gas 

temperature and spectral emissivity. Typical re- 

sults obtained with the various instruments are j 
presented and discussed. (Author) ' 
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PARAMAGNETIC RESONANCE IN SEMICONDUCTORS, 
by A. Honig. Final rept. 29 Apr 61. 1Ap. 
22 refs. 

(Contract AF 18(603)50) 
(AFOSR-660) 


illus. 


Unclassified report 


DESCRIPTORS: *Semiconductors, 
Nuclear spins, *Crystals, 
Magnetic moments, Nuclear magnetic moments, 
Lattices, Relaxation time, Impurities, 
Infrared radiation, *Paramagnetic resonance, 
Scientific research, 


Silicon, 
Magnetic fields, 


An extensively referenced summary is presented 
of research conducted on the following subjects: 
(1) electron spin —- lattice relaxation in sili- 
con, (2) electron spin-spin relaxation in sili- 
con, (3) gamma ray anisotropy from dynamically 
oriented nuclei, and (4) combined infrared radia- 
tion - spin resonance studies. The electron 
spin-spin relaxation work is presented in some 
detail. Results from the combined infrared 
radiation - spin resonance program relate to 

(1) trapping lifetimes and transport phenomena, 
(2) conduction electron - phosphorus impurity 
atom singlet exchange cross section in silicon, 
(3) photo-induced electron spin - lattice re- 
laxation mechanisms, (4) compensation dependent 
electron spin - lattice relaxation mechanism, 
and (5) a metastable photoexcited paramagnetic 
state in silicon, (Author) 
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Polarization, X-ray photography, Mathe- 
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Hermans' orientation factor can be evaluated 

only when the diatropic and paratropic inter- 
ferences arise from planes which form an orthog- 
onal set. This is only approximately satisfied 
in case of both Cellulose I and Cellulose II, 

In the present communication an exact expression 
has been derived which can be evaluated from 
X-ray measurements, angle between face normals of 
paratropic interferences and the optical 


constants. (Author) 
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lamps, Power supplies, 
Phototubes, 
Silver, 
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Electronic circuits, 
Test methods, Wedges, Copper, 
Measurement, Electronic equipment, 


Precision photometric traces of light diffracted 
70 degrees into the shadow region were made for 
four different diffracting edges. Light of wave- 
lengths 4358A or 5461A was normally incident on 
the edge for all cases. Intensity traces as a 
function of diffracting angle were made for light 
polarized perpendicularly and parallel to the 
edge for both wave-lengths. The diffracted 

light was measured by a liquid-nitrogen-cooled 


1P21 electron photomultiplier photometer. A new 
solid state amplifier system was used to lend 
high stability to the measurements taken. Al- 


though experimental conditions do not rigorously 
satisfy Sommerfeld's boundary conditions, com- 
parison is made with Sommerfeld theory to show in 
general how the patterns for the different metals 
vary. In general the traces agree to within an 
order of magnitude with Sommerfeld theory. The 
different metals and wavelengths exhibit a pro- 
nounced effect on the intensity distribution and 
polarization of the Light diffracted into the 
shadow region. (Author) 
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Mathematical analysis, 
Deformation, 
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Beams, Shear stresses, 
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Contents: 

The flexure problem 

The stress component zz in the isotropic case 
The geometrical parameters of the cross-section 
The shears xz and yz 

The displacement 

The centre of flexure 

Cross-section a circle 

Cross-section a circular annulus 

Cross-section a limacon 

Cross-section one loop of Bernoulli's lemniscate 
Half-sections 

Shear stress functions 

Timoshenko's stress function 

Cross-section an ellipse 

Cross-section an equilateral triangle 

Gauss's theorem and integration by parts 
Virtual stresses and Timoshenko's stress function 
Cross-section an ellipse (virtual stresses) 

de St Venant's flexure function 

Cross-section a rectangle 

Application of the principle of virtual work 
Cross-section an ellipse (virtual work) 
Cross-section a rectangle (virtual work) 
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ELASTIC SYMMETRY, 
by L. M. Milne-Thomson, April 61, 40p. incl. 
ae tables (MRC Technical summary rept. no. 
228 
(Contract DA 11-022-ORD-2059) 

Unclassified report 


DESCRIPTORS: Stresses, Mathematical analysis, 
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It is shown how the presence of an antiplane of 
elasticity symmetry permits the reduction of 
antiplane problems concerning anisotropic 
material to corresponding problems concerning 
isotropic material. (Author) 
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INVESTIGATION OF ELASTIC WAVES IN. THIN PLATES, 
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magnetic waves, Ultrasonic radiation, Welds, 
Test facilities, Theory, Mathematical analysis, 
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A survey of the theory of Lamb waves is given, 
Experiments were conducted to determine how thin 
a plate must be before the modes properly called 
Lamb waves will be excited. Measurements of group 
velocity of Lamb waves were made and the values 
agreed with-calculated values, The analogy be- 
tween sonic waves guided by elastic plates and 
electromagnetic waves is discussed, Measurements 
were made of the insertion loss caused (1) by 
artificial flaws consisted of 1/32 in.-wide saw- 
cuts of varying depths, and (2) by eight differ- 
ent butt welds in 1/32 in.—steel plate, A method 
of locating flaws in plates by the use of Lamb 
waves showed promise, (Author) 
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by A. C. Zettlemoyer, G. Srinivasan and C. Hassis. 
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Adsorption of propanol and acetic acid on Ge 
powders with at least a monomolecular layer of 
oxide was measured at 25 C. on samples out~- 
gassed at different temperatures in the range 
25-500 C. Four n=type samples differing in 


resistivity and a p=type specimen were investi- 
gated. No apparent volatilization or recrystal- 
lization of the oxide film to produce bare metal 
surface was observed within the temperature 
range of study. Yet, changes in the nature of 
the oxide film occurred. The propanol. adsorption 
increased: with the activation temperature above 
100 C for all the n-type samples. Acetic acid 
adsorbed more extensively on p-type than on all 
the n-type samples. The extent and energetics of 
adsorption were explained on the basis of the 
electronic properties of the samples. A mecha- 
nism of trapping of electrons-.by the surface Ge 
cations in the oxide film appears to control the 
adsorption of organics. (Author) 
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Relationships are discussed for determining the 
rates of crystallization of polymers by micro- 
scopically measuring the rate of increase of the 
radius of spherulites. Corrections to the 
equations are suggested for thin films in the 
following cases: (1) the absence of impingment 
by the surface or neighboring spherulitess (2) 
when impingement occurs; (3) for a truncated 
spherulite; (4) for 2 truncations of the same 
sphere; and (5) for overlapping truncations. 
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DESCRIPTORS: *Quantum mechanics, Atomic ener- 
gy levels, Lattices, Spin, Electron transi- 
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Some exact solutions are obtained for the Dirac 
spin wave Hamiltonian of a two dimensional peri-~- 
odic rectangular array of N atoms. Each atom in 
its isolated state is considered to have one 
outer electron which is in an s state, all other 
electrons being in closed shells, We show that if 
the number of spin waves is not greater than the 
number of atoms in either of the two lattice di- 
rections, exact solutions exist in which the 

spin waves are independent of one another except 
to the extent that they obey the Pauli exclusion 
principle, Thus, the energy eigenvalues for these 
particular solutions are rigorously additive and 
are the same as those obtained by Bloch although 
the number of allowed eigenstates are more 
restricted. (Author) 
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DEVELOPMENTS IN THE ENERGY BAND METHODS FOR 
SOLIDS, MARCH 58 — APRIL 61, 

by Donald L. Bullock, May 61, 
tables (Technical rept. no. 2) 
(Contract Nonr 23363) 


20p. incl, illus, 


Unclassified report 
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Crystal structure, *Metallic crystals, Lat~ 
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Contents: 

Developments in the band theory of transition 
metals 

Developments in the band theory of non-transition 
metals 
Alkali metals 
Polyvalent metals 
Heavy metals 


Semiconductors 
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SAW PERFORMANCE AND LUMBER CHARACTERISTICS WHEN 

PRODUCING PULPABLE SOUTHERN PINE SAWDUST, 

by F. B, Malcolm, L. H, Reineke, and H, Hallock. 
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Manufacturing methods. 


Exploratory saw performance tests were made 

with 12-, 18, and 36-tooth, 48-in,-diam cir- 
cular saws to observe the effect of tooth form, 
tooth width, saw speeds, and feed rates on the 
Toughness and dimensional variations of the 
lumber and the character of the sawdust particles 
Produced, The operating conditions shown to be 


most practical were used to compare the per- 
formance of the 12- and 36<tooth saws in rela- 
tion to width of sawing face, sawing accuracy, 
acceptability of the sawdust for pulping, and 
planing allowance necessary to remove board 
surface roughness, The economics of salvaging 
sawdust for pulp use was compared with gains 
from improved sawmilling practices, There was 
no appreciable difference in performance be~- 
tween the 12=— and 36=tooth saws when operated 
below 600 rpm and taking the same bite, Thick- 
ness variation was greater than acceptable at 
bites greater than 1/4 in, and depths of cut 

of 7 in, or more, At the 1/4-in, bite required 
to produce 1/4-in, chips for the pulp and paper 
industry, from 5/32 to 8/32 in, of added thick- 
ness was required for surfacing as compared 
with 4/32 in, normal in the industry, The sur- 
face degradation more than offset the kerf chip 
value when using the sparse-toothed saw. 
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Eleven different designs of Washington State 
apple bin pallets were evaluated in two weather- 
ing cycles and six rough-handling tests. The 
weathering cycles consisted of a water spray 
followed by high-temperature drying to simulate 
the weather in off-season outdoor storage. The 
rough-handling tests were planned to simulate 

in an accelerated manner the ordinary handling 
expected to occur over a long period of the life 
of a bin pallet in use. -An analysis of the best 
designs, based on performance, led to the follow 
ing conclusions: Vertical side and end boards, 
adequately fastened to horizontal framing 
members and diagonal braces in sides and ends, 


are desirable; both hardwoods and softwoods are 
satisfactory r bin pallet construction. 
(Author) 
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Theoretical analyses and hypotheses, and tests 
are presented for the determination of the 
adaptability and advantage of utilizing wire in 
rocket motor case and pressure vessel construc- 
tien, A review was made of wire manufacturing 
end high strength and strength/weight materials 
were selected and tested, Steel wire had the 
highest strength (585,000 psi, 0.004-in, dian- 
eter) with a strength/weight of about 2 million 
pe ty | beta Ti wire had a strength/weight of 
1,950,000 inches, These 2 wires approached the 
strength/weight of glass filaments (2 to 2.5 
million inches), Tests conducted on the effect 
of wire handling in the processing stage of 
product manufacturing indicated that the loss 
of wire strength due to handling and spooling 
was not a major problem, An estimate made of 
the projected strength of wire over the next 
several years indicated steel wire outside fiber 
strengths of 1 million psi. 


Div. 26 
OTS price $3.60 
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rept. 15 May 61, 22p. 
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Unclassified report 


DESCRIPTORS: *Bearings, 
*Gas bearings, Shafts, 
Mathematical analysis, 

Differential equations. 
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The regions of stability for plane cylindrical 
journal bearings are determined analytically. 
The linear variational equation of motion was 
employed to obtain the stability regions bounded 
by families of load-carrying capacity and oper- 
ating eccentricity curves. The results were 
applied to the quisi-static equilibrium case for 
gas lubricated cylindrical journal bearings L/D 
equals 2, They show that there exists a minimum 
in the stability curves, a prediction supported 
by experimental evidence, The results of this 
work seem to bridge together observation on 
stability at very small and large clearances. 
(Author) 
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Unclassified report 
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Processing, 
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Seals, Test equipment, 


The four problem areas in the manufacture of 
tighter tolerance crystal units were pursued from 
the standpoint of establishing optimum fabricat- 
ing techniques and equipment. As a result of 
investigation into these areas, a unique aystem 


Industrial mobilization, 


90 


for automatically x-raying the orientation of 
crystal blanks was developed; a piece of equip- 
ment was designed and developed to automatically 
solder crystal holder parts together by the 
induction heat methods and technical requirements 
were established for a system of temperature 
‘testing tighter tolerance crystal units. In 
accomplishing the above, the design objectives 
were met which were to establish techniques so 
that this type of unit could be mass-produced 
without severe losses, and avoid design applica- 
tions that would classify it as a highly special- 
ized tvpe of unit. (Author) 
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A noise isolation drive coupling built by the 
Lord Manufacturing Company was tested under 
static and forced vibration conditions to evalu- 
ate stiffness and damping characteristics in 
torsion, With coupling size and torque capacity 
greater than’tested heretofore, a unique test 
rig and method for determination of characteris~- 
tics was devised which permit test up to 7200 
c/min with static torque imposed on the coupling 
of 200,000 lb = inches, This test method appears 
practicable for larger sized couplings and is 
advantageous in permitting determination of 
dynamic stiffness and absolute coefficients of 
damping in torsion under test conditions encom—- 
passing the rotational frequency range normally 
encountered in naval main propulsion machinery, 
These data should assist the accurate prediction 
by mathematic&l analysis of torsional vibration 
behaviour and critical frequencies of isolation 
mounted main propulsion machinery systems, 
(Author) 
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Magnesium alloys, Titanium alloys, Stainless 
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Contents: 

The precision of large-size castings and methods 
of manufacturing them, by V. 0. Yakovlev 

Theory of plastic flow and some of its applica- 
tions, by A. A. Ilyushin 

Automatic control of resistance welding proc- 
esses, by D. C. Balkovets, P. L, Chuloshnikov 

Research of the Bauman Higher Technical School 
in Moscow on the Subject of Welding Processes, 
by G. A. Nikolayev 

Automation of gas shielded-arc welding, 
Verchenko 

Automatic welding of aluminum and aluminum alloy 
items, by D. M. Rabkin 


by V. R. 
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Titanium alloys, Molybdenum, Magnesiun. 

The application of a new powder-ceramic tool 
material (based on Al oxide and designated 
TsM332) in metal machining is discussed, Recom- 
mended tool geometry and methods of attachment 
are presented as well as cutting speeds and 
feeds, The use of hard alloy cutting tools is 
discussed and compared with diamonds as a mate~- 
rial for cutting tools. Mechanical machining 

of very hard materials by ultrasonics is de- 
scribed, The machining of Ti alloys, Mo, and Mg 
is discussed, 
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Metallurgical factors which influence the be- 
havior of ingots of heat resistant alloys duri‘ng 
forging are reviewed, These include the effects 
of additives to the base alloys of Fe, Ni, Co, 
and Cr; heat treatments temperatures and pres- 
sures employed; vacuum melting; pouring tech- 
niques; and the size of the ingot. The optimum 
forging temperatures of a number of alloys are 
presented. Forging techniques employed by 
English and American factories are reviewed, 
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by S. D. Ponomarev, V. L. Biderman and others. 

Oct 60, 187p. incl, illus, tables, 91 refs. 
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Deformation, USSR, 
Crystal structure, 
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Determination, 


Contents: 

Calculations of rubber and rubber-cord parts 

Theory of small elasto-plastic deformations 

Calculations of parts made of materials with 
unequal resistance to tension and compression 
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THE APPLICATION OF CENTRIFUGAL TESTS AT HIGH 
TEMPERATURES FOR MATERIAL QUALITY CONTROL AND 
MASS PRODUCTION CONTROL, by M. Kh. Rabinovich and 
0. G. Filttsers: This paper presents the first 
results of a study on the use of centrifugal 
tests at high temperatures for the control of 
materials and mass production. It states the 
advantages of the centrifugal method: possibility 
of running mass tests, high sensitivity, and 
economy. EXPERIMENTAL STUDY OF THE PROCESS OF 
CUTTING STEEL WITH CUTTERS WITH A D, I, RYZHKOV 
CHAMFER, by A. L. Voronovs The author discusses 
the_effect of a vibration-absorbing chamfer on 
the cutting temperature, on the deformation of 
the layer being cut, and on the chip contraction. 
The effectiveness of the vibration-absorbing 
action of the chamfer is illustrated. (Authors) 
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There is evidence of a marked degree of returns 
to scale at the firm level, Variations in re- 
turns to scale may well be neutral in character; 
i.e., although the scale of operation affects 
the degree of returns to scale, it may not af- 
fect the marginal rates of substitution between 
different factors of production for given factor 
ratios. These conclusions derive from two con- 
clusions of methodological interest: The ap- 
propriate model at the firm level is a statis- 
tical cost function which includes factor prices 
and which is uniquely related to the underlying 
production functions At the firm level, it is 
appropriate to assume a production function 
which allows substitution among factors of pro- 
duction, When a statistical cost function based 
on a generalized Cobb-Douglas production func- 
tion is fitted to cross-section data on in- 
dividual firms there is evidence of such sub- 
stitution possibilities. Inadequacies in the 
estimation of capital costs and prices and in 
the treatment of transmission suggest, however, 
that a less aggregative approach is called for. 
On a less aggregative level, it may be possible 
to produce more adequate measures of capital 

and to introduce transmission explicitly. 
(Author) 
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An ausforming program was conducted to develop 
and apply the technique of hot-working in the 
austenitic phase of Tricent M-300 steel on deep 
drawn i-piece 11.65—in.-diam by about 36-in.- 
long rocket motor chambers. An attempt will be 
made to include the forward dome as well as the 
cylindrical sidewall in an effort to achieve a 
uniaxial 0.2% off-set yield strength level of 
400,000 psi, Twenty-five forged billets of 
double vacuum melted M-300 steel macro etched 
in 50% HCl at 160 F were suitable for the pan- 
caking operation. Chemical analysis and metal- 
lographic examination of non-metallic inclusions 


and the normalized structure were made after the 
pancaking and normalizing operations. About 
0,100 im, of material was machined from all 
surfaces of the pancakes to provide 25,5—-in.-dipm 
by 0,820-in,-thick blanks for the hot cupping 
operation. Elevated temperature tensile tests 
were made on the M-300 steel to determine 

strength and ductility in the hot austenitic con- 
dition, Examination of the fractured specimens 

revealed a banded microstructure of untempered 
martensite, intergranular free ferrite, and 

bainite, 
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Commercial castable refractory ceramics can now 
be economically fabricated into tools for hydro- 
form blocks, draw dies, braze and heat treatment 
fixtures, stress relief fixtures, and stretch- 
form dies that will withstand operating tempera- 
tures in the 1500 - 2000 F range for use in 
fabrication of the newer high-temperature alloys. 
Many of the newer high strength - high tempera- 
ture alloys require hot forming and thermal treat- 
ment tooling capable of operation at temperatures 
up to 2000 F, above the usefulness of plastics, 
kirksite, lead, etc. While hard metallic tooling 
such as meehanite and high nickel alloys which 
require machining to final dimensions, might 
suffice, it was felt that cast to dimension 
ceramic tooling would be more economical. A 

world wide search for potential formulations 

was made, resulting in the evaluation of 153 
ceramic compositions. Of these, 9 have been found 
satisfactory fer the high temperature tooling 
applications. Laboratory and production size 
tooling have been proven for up to 2000 F hydro- 
forming and stretchforming, stress relieving, 
heat treating, and brazing. (Author) 
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Photoelastic investigations show that ultrasonic 
welds are initiated as a result of vibration- 
induced interfacial shear stresses combining 
with the interfacial shear stresses resulting 
from the normal clamping force to produce 
alternately, on the side toward which the 
vibratory force acts, islands of local slip with- 
in an area of elastic strain. A proper clamping 
force is productive of a best impedance match to 
effect energy delivery into the weld locale. 
Sheet thickness and the Vickers microhardness 
indentation number are combined to permit a 
first approximation of the energy required to 
produce welds between metallic sheets. Bonds are 
not uncommonly characterized by internal defor- 
mations without significant external deformation. 
The temperature achieved during vibratory weld- 
ing is measured to be in the range of about 35 
to 50% of the absolute melting temperature. No 
evidence of melting was observed in any mono- 
metallic weld. (Author) 
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Explosive forming of Mo and Mo-0.5Ti alloy de- 
velops greater elongation than can be obtained 
by conventional forming methods, The form 
ability of W was enhanced by increasing the 
strain rate, a larger percentage elongation would 
be obtained by the use of explosives with higher 
detonation velocities. Arc cast Mo-0.5Ti alloy,’ 
in contrast to pure Mo and Mo alloy produced by 
powder metallurgy, had improved formability 

when the strain rate was increased. Both the 

Mo and Mo-0O.5Ti alloy were very susceptible to 
the notch effect and scratches and scribe lines 
must be avoided in areas where elongation of 

the metal is required. There was no significant 
variation in the hardness or microstructure be- 
tween regions of slight and maximum deforma- 
tion (fracture). Inclusions and pre-laminations 
were observed in some of the sheet materials. 
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Over 14,000 lb of alloy sheet were produced in 
the solution treated condition, and distributed 
throughout the aircraft industry for design data 
collection and fabrication study, Each sheet 
produced was pedigreed as to its location within 


.the ingot and mechanical property performance. 


These properties were analyzed statistically to 
provide criteria for establishing structural de- 
sign information and possible specifications. 
Certain selected design properties were also 
developed, Ingot chemical homogeneity was 
established, and processing methods developed, 
Techniques for solution treating full size 
sheets were also developed, Most of the material 
produced was made by the hand sheet method, 
Strip processing methods were developed and a 
portion of the material was produced by this 
method. Special investigations were made on 
processing problems encountered during this 
program or on problems related to the use of 
these alloys by the aircraft industry. (Author) 
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An investigation to determine the performance 

of the XJ79-GE-1 turbojet engine and its com 
ponents, while operating as integral parts of 
the engine, was conducted in an altitude test 
chamber. Data were obtained over a range of 
Reynolds number indices from 0.60 to 0.08 and 
for various settings of the variable compressor 
stators and variable-area exhaust nozzle from 
fully open to fully closed positions. Compressor 
performance and turbine performance are presented 
in the form of performance maps at selected 
values of Reynolds number indexys the effects of 
Reynolds number on performance are summarized. 
The effects of variable stator angle and high 
inlet-air temperatures on compressor performance 
are also shown. Over-all engine performance (net 
thrust and specific fuel consumption) is pre- 
sented for a flight Mach number of 0.9 at rated 
engine conditions over a range of altitudes to 
illustrate performance losses resulting from 
decreased Reynolds number index. (Author) 
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The processing furnace for use in coating 
Polaris A-3 nozzles with TaC, HfC and NbC was 
placed in operation. The unit performed as 
expected, temperature being attained with power 
to spare. The processing of TaC coatings on 
symmetric nozzles was initiated and conditions 
for the deposition of the stoichiometric carbide 
are being determined. NbC free of metal or ex- 
cess C was produced as flat plate deposits. X- 
ray analysis showed the deposits to be face 
centered cubic NbC with a high degree of crystal 
orientation. (Author) 
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Research was continued on the development of a 
rocket motor case. Results on the mechanical 
properties, fusion welding and resistance welding 
of JLS 300 alloy were reported. JLS 300 steel, 
cold rolled and tempered to approximately 340,000 
psi yield strength was T.I.G. welded using 

0.032 diam, filler wire and an Argon protective 
atmosphere. The results of mechanical tests on 
tensile-shear and tension specimens are shown. 
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A device for controlling the uniformity of the 
jet flame in an operating engine is described. 
It consists of a tube-periscope and a girder 
holding it at the rear of the nacelle. A lateral 
cut is made at the end of a 46 x 50 x 870 mm 
steel pipe opposite which a mirror is placed 

at a 45 degree angle. To protect it from the 
jet stream, the cut is enclosed in glass. The 
control, while the jet sprayers of the engine 
operate, is accomplished at a range of 5,000 to 
8,000 rpm. The irregular flame of defective 
jet sprayers stands out sharply among the shin- 
ing points of the regularly operating jet 


sprays. (Author) 
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Performance tests were conducted using a nominal- 
4000-pound-thrust rocket engine at a chamber 
pressure of 600 psia. Conic nozzles with area 
ratios of 8 and 25 had vacuum thrust coefficients 
at peak specific impulse equal to the values for 
theoretical frozen expansion. For conic nozzles 
having area ratios of 50, 100, 200 and 300 the 
thrust coefficients were higher than those for 
frozen expansion and equal to approximately 95% 
of the equilibrium expansion values. The area- 
ratio-200 bell-shaped nozzles, which were 58% as 
long as the area-ratio-200, 15 degree half-angle 
conic nozzle, had thrust coefficients of 1.96, 
compared with 2.04 for the conic. (Author) 
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Experiments were conducted on an uncooled 20,000— 
lb-thrust gaseous-H and LOX rocket engine over 

a range of chamber pressure from 45 to 300 psia 
and oxidant-fuel ratio from 2 to 7. Combustion 
dead times were measured and compared with dead 
times calculated from frequency data for two as- 
sumed combustion models. Measured combustion 
dead time decreased with increasing chamber pres- 
sure at constant oxidant-fuel ratio or LOX in- 
jection velocity. This dead time also decreased 
with oxidant-fuel ratio at constant chamber pres- 
sure or 0 injection velocity. For the engine 
model where combustion dead time was considered 
to be the inverse of twice the measured chamber- 
pressure frequency, only a fair agreement with 
the measured dead time was obtained. When the 
measured chamber-pressure frequencies were cor- 
rected for gas-dynamics effects in terms of the 
gas residence time, close agreement with the 
measured dead times was obtained. (Author) 


AD-257 576 Div. 27,; 12 
(13 June 61) OTS price $2.60 


Ogden Air Materiel Area, Hill Air Force Base, 
Utah. 

SERVICEABILITY TEST OF FLARE, 
by Kenneth A, 
May 61, 23p. 
OOY-TR 61-24) 


IGNITING, M114, 
Kartchner, Ammunitions test rept. 
incl, illus, tables (Rept. no, 


Unclassified report 


DESCRIPTORS: *Flares, 
Surface-to-air, *Ramjet engines, Absorption, 
Humidity, Tests, Reliability, Test methods, 
Moisture, Life expectancy, Ignition, 


*Guided missiles, 


Tests were conducted to determine the service 
life of the M11t4 igniting flare, used to ignite 
the ramjet engine on the Bomarc, Seventy-five 
flares were removed from their cans and sub- 
jected to 12 months of conditioning at varying 
humidity and temperatures. All 75 flares func- 
tioned normally, after the above conditioning. 
Additional testing revealed that flares manu- 
factured since September 1959 were slower re- 
acting and produced more failures compared to 
older flares. To verify this, 85 new flares 
were functioned as they were removed from the 
sealed shipping containers, Three of these 
flares failed, Twenty-nine additional new flares 
were subjected to high humidity and temperature 
for times varying from six hours to 114 hours. 
All flares conditioned longer than 24 hours 
failed to function, It was concluded that the 
recent change in specifications reduced the 
reliability of the flare and did not increase 
its ability to withstand moisture. (Author) 
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Conflicting and similar visual and auditory 
stimuli were presented in a random manner to a 
group of 9 subjects inhaling 100% oxygen for 
three and one-half hours, and the results com 
pared with a group of 40 control subjects breath- 
ing air. Statistical and graphic evaluation led 
to the conclusion that 100% oxygen probably has 
no effect on performance of this task. If it does 
have an effect, it is at most a barely detectable 
one, There are no indications of gross disorgani- 
zation, marked retardation, or of failure to 
follow instructions under the influence of pure 
oxygen. (Author) 
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The reactions of a sample of flight candidates in 
the U.S. Naval School, Pre-Flight were used to 
investigate the effect of response format on sub- 
ject resistance to a forced-choice self-rating 
scale, The results indicated that the subjects 
were more favorable toward a response format al- 
lowing them to indicate the degree of applicabil- 
ity of each statement in pairs, even though still 
forced to choose one statement as relatively more 
applicable, (Author) 
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The behavior of captives is in large measure 
dependent upon their conceptions of what social 
roles are appropriate to the unfamiliar situations 
they encounter. These situations are also shaped 
in important ways by cultural conceptions of the 
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captor regarding the status of his captives. The 
present report reviews some of the historical and 
traditional elements of the cultures of captor 
and captives that have important direct effects 
on these role conceptions. Some possible implica- 
tions of the discussion for the training of 

armed forces personnel for the event of capture 
are indicated. The report was prepared as part 

of a critical review of studies of prisoners of 
war, concentration camp prisoners, and political 
prisoners. The study examined the relevance 
of this literature for the social sciences. 
emphasis in the present report, 


The 
as in the larger 


study, was on works dealing with the Korean war. 
(Author) 
AD-257 361 Div. 28, 31 


(12 June 61) OTS price $1.60 


Electric Boat Div., General Dynamics Corp., 
Groton, Conn. 

PROJECT SUBIC, SHIP CONTROL XII. AN EMPIRICAL 
EVALUATION OF QUICKENING IN A CONTACT ANALOG 
DISPLAY, 

by Dean W. Plath and Wesley C. Blair. 
7p. incl, illus, tables (SPD 60-131) 
(Contract NOnr-251200) 


27 Oct 60, 


Unclassified report 


DESCRIPTORS: *Submarines, 
Automatic, Display systems, 
Submarine personnel, Analog systems, 
marine simulators, Training, 
Analog computers. 


Control systems, 
Simulation, 
*Sub- 


The objective of this study was to determine 

the effect on operator performance of the 
addition of quickened information to a Contact 
Analog Display. Two independent groups of five 
inexperienced male subjects were required to seek 
and keep course and depth simultaneously in the 
Electric Boat Division Submarine Simulator 
programmed with SKIPJACK 20-knot equations, Each 
group was tested on one of two ship control 
displays: (1) A quickened course and depth dis- 
play, and (2) a quickened course and depth dis- 
play superimposed on a two-surface Contact Analog 
display which included a roadway director and an 
artificial horizon. Time on ordered depth, on 
course, and on both were recorded simultaneously. 
Scores obtained by each group were compared with 
each other and with scores obtained in an earlier 
experiment with an unquickened Contact Analog- 
roadway display. (Author) 


AD=257 363 Div. 28, 32 
(12 June 61) OTS price $7.60 


California U., Los Angeles. 
THE EFFECTS OF TRAINING ON WORD ASSOCIATION 
ORIGINALITY AND UNUSUAL USES, 
by Seymore Simon, Technical rept. no. 7 on The 
Training of Original Problem Solving Behavior. 
Mar 61, 136p. incl. illus. tables, 67 refs. 
(Contract Nonr-23350) 

Unclassified report 


DESCRIPTORS: *Training, 
*Verbal behavior, 
Vocabulary, 


Behavior, Learning, 
Statistical analysis, 
*Reaction (Psychology), Tests. 


Number of words and number of repetitions were 
systematically varied in a 4x4 factorial design 
and the effects of this differential training on 
free association and unusual uses originality 
performances were studied, Results indicated 


Training devices, 


that no siginificant trend developed as a func- 
tion of manipulating the 2 independent variables, 
Number of words, failed to facilitate the produc- 
tion of uncommon responses both in training and 
in testing. Analysis of the repetition dimension 
showed that the groups receiving 8 repetitions 

of training were significantly more original than 
the control group on the free association test 
list, and significantly better than the 2-repeti- 
tion groups on the unusual uses test. Both the 
training and test data suggest that, had a more 
homogeneous sample been obtained, this repetition 
variable would have yielded significant criterion 
trends. All of the correlations between the 
training and testing measures were highly signif- 
icant and in the predicted directions. (Author) 


AD=257 428 Piss.” 2, 25 
(12 June 61) OTS price $1.10 


Illinois U., Urbana. 

EQUIPERCENTILE CONVERSIONS AS A FUNCTION OF 
TRAINING IN A TECHNICAL CURRICULUM, 

by Lloyd G. Humphreys. Dec 60, 5p. 
(Contract AF 4 1(6579279) 

(WADD TN 60-265) Unclassified report 
DESCRIPTORS: Training, 
tests, *Aptitude tests, *Intelligence tests, 
Reliability, Statistical analysis, 
*Psychometrics, 


Tests, *Achievement 


This study examines the effect of training 
differences on scaling new forms of personnel 
tests for equivalence to previous forms, Three 
classes of a technical high school were given the 
test against which Air Force classification tests 
have been scaled, the General Classification 
Test. In addition, they took a recent form of 

the Airman Classification Battery, The ability 
range of these students corresponded closely to 
that of the airman population, showing that 
findings from these samples can be generalized 

to the Air Force input. Differences between 
sophomores and seniors in equipercentile conver- 
sion tables for the aptitude indexes reflected 
the emphasis in this high school on mechanical 
training. This was interpreted as a joint effect 
of the nature of the tests and the nature of 

this particular high school curriculum, (Author) 
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AD-257 093 Div. 29 
(6 June 61) OTS price $2.60 


Frankford Arsenal, Philadelphia, Pa. 
EVALUATION OF DEVELOPMENT SAMPLES OF SIX NON- 
MAINTAINABLE ARMY WRIST WATCHES, 
by D. Marcello and W. T. Abell. 15 May 61, 
zor incl, illus. tables (Test rept. no. T61- 
6-1 
(Proj. 5W13-07-010) 

Unclassified report 
DESCRIPTORS: *Wrist watches, Tests. 
The savings available thru elimination of field 
maintenance of Army wrist watches are discussed. 
USCONARC, field performance requirements and the 
laboratory test requirements established as a 


RESEARCH AND 


procuring watches 
are reviewed. The 
tory test on lots of ten each 
watch, a jeweled watch, two 
a 7 jeweled watch with a self regulating feature 
and a 7? jeweled watch are presented. The 
quantitative test data is presented in the form 
of tables covering average daily rate error, 
standard deviation of rate errors, poise, 
isochronism, difference between individual rate 
readings and their mean, change in rate with 
temperature and the change in these parameters 
after exposure of the watches to magnetic fields 
shock, vibration and high and low temperature. 
It is concluded that the 7 jeweled watches and 
possibly the 2 jeweled watch should meet the 


control for 
requirement 


to meet the field 
results of labora- 
of a non jeweled 

7 jeweled watches, 


USCONARC field performance requirement. (Author) 
AD=-257 337 Div. 29 

(9 June 61) OTS price $1.60 

Army Arctic Test Board, Fort Greely, Alaska. 


SERVICE TEST OF TENT, 
SMALL, 
T59-1. 
18 May 61, 5p. illus. 
(Proj. ATB 4-81) 


AVIATION MAINTENANCE, 
ADJUSTABLE FOR FIXED-WING AIRCRAFT 


Unclassified report 


DESCRIPTORS: 
*Shelters, 


*Tents, Arctic regions, 
Maintenance, *Aircraft. 


Tests, 


Service tests were made to determine the suita- 


bility of the Tent, Aviation Maintenance, Small, 
Adjustable, for Fixed-Wing Aircraft, T59-1 for 
Army use under arctic winter conditions, Because 


the test tent would not house the H-34 tail 

rotor or provide sufficient work space for the 
engine, consideration should be given to develop- 
ment of a larger type organizational maintenance 
shelter. The aluminum ground anchor supplied with 
the test tent is not suitable for arctic use, 
Consideration must be given to development of a 
ground anchor that can be used in frozen ground, 
It is concluded that the tent is unsuitable for 


Army use under arctic winter conditions, 
(Author) 


30. RESEARCH AND RESEARCH 
EQUIPMENT 


AD=256 903 
(2 June 61) 


Div. 30 
OTS price $1.60 


Michigan U. 
the Arts, Ann Arbor. 
A THEORY OF ADAPTIVE SYSTEMS. I. 
OF ADAPTIVE SYSTEMS 
by J. H. Holland. 
1 Nov 60-31 
04274-1-P) 
(Contract DA 36-039=sce-87174) 

Unclassified report 


Coll. of Literature, Science, and 

A LOGICAL THEORY 
INFORMALLY DESCRIBED (PRECIS) 
Quarterly progress rept. no. 1, 


Jan 61. May 61, 10p. (Rept. no. 


DESCRIPTORS: 
Automatic, 


Automation, 
*Programming, 


Theory, *Computers, 
Cybernetics. 


A theory of machine adaptive systems is developed 
within the framework of the theory of growing 
automata. Iterative circuit computers composed 
of iterated modules (which contain logic and de- 
lay elements) arranged in geometric arrays are 
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discussed. The adaptive system theory is pre- 
sented in four stages. (1) The basis (the 
iterative circuit computers briefly described 
above); (2) the generation of automata in the 
geometric space of iterative circuit computers; 
(3) interaction of automata embedded in the space 
along with ranges of environments also embedded 
in the space; and (4) evaluation and accumulation 
of methods and adaptations. (Author) 


AD-257 030 


Div. 30, 2 
(8 June 61) 


OTS price $1.60 


Kem-Tech Labs., Inc., Baton Rouge, La. 

MOBILE CHEMO SENSING AND ANALYTICAL LABORATORY 
1967, Tip. i863. 2138s. 

(Contract AF 30(602)22553 Proj. 5999) 

(RADC TR 61-59) Unclassified report 


DESCRIPTORS: Laboratory equipment, Transporta- 
tion, Mobile, Test facilities, Test equipment, 
*Air, *Atmosphere, Analysis, Gases, Radio- 
activity, Spectrophotometers, Spectrographic 
analysis, Specifications, Military require- 
ments, *Laboratories, Sampling. 


The design, equipment, and installation of this 
unit are discussed. The laboratory provides fa- 
cilities for routine laboratory and atmospheric 
sampling analysis. The unit is housed in a Ford 
F-600 chassis and cab. The equipment includes a 
centrifuge, a polarizing light microscope, a 
muffle furnace, a Beckman zeromatic pH meter, a 
Beckman model B spectrophotometer, a Barnstead 
ion exchange water purifier, an analytical 
balance, 3 dry test meters, 2 vacuum pumps, a 
water storage tank, an air compressor, and one 
air sampling system, 


AD-257 056 Div. 30, 14 
(5 June 61) OTS price $1.60 


Rubber Lab., Mare Island 
Vallejo, Calif. 
COMPARISON OF TEST PROCEDURES FOR THE EVALUATION 
OF DAMPING TREATMENTS, 


Naval Shipyard, 


by R. R, James. 31 May 61, 4p. illus. (Rept. 
no. 94-28) 
Unclassified report 
DESCRIPTORS: Test methods, *Test facilities, 
Metal plates, Vibration, Damping, Beams, 
Steel, Acoustic insulation, Instrumentation, 


*Insulating materials, 


Vibration isolators, 
Measurement, Frequency, 


Disks, Tests, Rods. 


An investigation of the disk method and bar 
method for evaluation of damping treatments was 
undertaken to determine whether differences in 
test results obtained by the two methods of 
test were inherent in the method of test or 
were due to variation in sample material. Tests 
performed on ML-D2 damping treatment showed that 
the disk method gave higher damping at fre- 
quencies up to about 6 ke. This difference was 
attributed to edge effects which are stronger 
in the disk method of test. At frequences above 
about 6 kc, inconsistencies in the data were 

so large that differences due to test method 
could not be separated. (Author) 
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AD-257 076 Div. I, 2, 25 
(7 June 61) OTS price $3.60 


Woods Hole Oceanographic Institution, Mass. 
MARINE METEOROLOGY. MEASUREMENTS OF RADIATIVE 
FLUX AND COOLING OVER THE OCEAN EAST OF TRINIDAD, 
by David B. Clarke. Apr 61. iv. incl. illus. 
tables (Ref. no. 61-143 Technical rept. no. 46) 
(Contract Nonr-172100) 

Unclassified report 


DESCRIPTORS: *Atlantic Ocean, *Radiometers, 
“Marine meteorology, Tables, Measurement, 
Atmosphere, *Thermal radiation, *Infrared 
radiation, Instrumentation. 


An improved version of an airborne radiometer 

is described. Six flights over the Atlantic 
Ocean east of Trinidad were made with it during 
November 1959. Measurements of the radiative 
flux and cooling between 100 and 15,000 feet are 
presented. A heat budget is constructed for the 
sub-cloud layer. (Author) 


AD-257 090 Div. 30, 2, 25 
(5 June 61) OTS price $2.60 


Institute for Advanced Studies, Dublin (Eire). 
(No title) 

by L. W. Pollak. Summary rept. 31 Aug 60. 21p. 
incl. table. 

(Contract AF 61(052) 26) 
(AFCRL~614) Unclassified report 
DESCRIPTORS: *Condensation, 
*Counting methods, Ice fog, Fog, Ice, 
Instrumentation, Gas flow, Condensation 
reactions, Photoelectric cells, Drops, 
Cloud chambers. 


Freezing, 


Equipment and methods for counting condensation 
nuclei and for measuring their size have been 
perfected. The relative photo-electric nucleus 
counter has been calibrated under laboratory 
conditions by means of the absolute stereo- 
photographic nucleus counter. The influence of 
pressure and temperature on the counting of 
nuclei has been studied. The effect of various 
processes taking place in the fog of a photo- 
electric counter during its operation has been 
studied. The properties of atmospheric freezing 
and sea-salt nuclei have been investigated under 
maritime conditions at the west coast of Ireland. 
(Author) 


AD-257 094 Div. 30, 20 
(5 June 61) OTS price $1.10 


Israel Inst. of Tech., Haifa. 

PULSE HEIGHT INDICATOR, 

by U. Galil and D, Ophir. 23 Feb 60, Ap. 
illus. (Technical note no. 1) 
(Contract AF 61(052)196) 
(AFCRL TN 60-438) Unclassified report 
DESCRIPTORS: *Pulse height analyzers, 
Transistors, Pulse discriminators, Pulse 
analyzers, Digital systems, Measurement, 
*Data storage systems, Electronic circuits, 
Pulse integration, *Pulse counters, Cosmic 
rays, Israel, Technological intelligence, 
Geiger counters. 


A method is described which was developed for 

the analysis of pulses produced by the various 
detectors of an extensive air shower array. It 

is applicable to many other experiments whenever 

the need arises for the determination of in- 
stantaneous pulse heights at the times of oc- | 
currence of certain physical phenomena. An 
application of digital methods is presented 

for pulse measurement, which was found very 
satisfactory where some 25 sources of informa- 
tion had to be analyzed in 16 amplitude channels 
each, The display consists of dekatrons, where 
each dekatron (in conjunction with one neon 
bulb) represents one source of information and 
the amplitude channel is given by the reading 

of the dekatron (the neon lamp supplies the 
information if the number on the dekatron is 
below or above 10). (Author) 


AD-257 105 Div. 30, 2 
(5 June 61) OTS price $3.60 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio. 

GRAVIMETRY AND GRAVIMETRIC PROSPECTING 
(Gravimetriya I Gravimetricheskaya Razvedka), 


by V. A. Sorokin. Oct 60. 35p. incl. illus. 
tables. (Trans. no. MCL-11 from Moscow:185-203, 
1951) 


Unclassified report 


DESCRIPTORS: 


*Geophysical prospecting, 
*Gravity, 


*Instrumentation, Measurement. 


AD-257 165 Div. 30, 17, 26 
(2 June 61) OTS price $1.10 


Aerospace Technical Intelligence Center, Wright- 
Patterson Air Force Base, Ohio, 
DETECTION OF FINE CRACKS IN METALS, 
21 Dec 60. 6p. incl. illus. tables. (Trans. no. 
MCL-786 from Bedrijf en Techneik 195:1-2, 
30 Jan 54) 

Unclassified report 


DESCRIPTORS? 
tive testing, 
control, 
Dyes, 


USSR, Metals, *Non-destruc- 

Fracture (Mechanics), Quality 
Test methods, Ink, Penetration, 
Alloys, Detection. 


The sensitivity of the Met-L-Chek method for the 
testing of metals for surface cracks by the 
penetration of a red ink or dye by capilliary 
action was compared with that of the magnetic 
iron-powder method. The method is not restricted 
to magnetic materials and can often be applied 
without disassembly of the component part. Com- 
plicated test equipment and especially trained 
technicians are not required for its application. 


AD-257 179 Div. 30 
(6 June 61) OTS price $1.60 I 


Lund U. (Sweden). 
DESIGN, CONSTRUCTION AND TESTING OF A HEAT OF 
VAPORIZATION CALORIMETER USEFUL IN THE VAPOR 
PRESSURE RANGE 1 TO 0.01 mm HG AT 25 C, 
by Stig Sunner. Final technical rept. no. 1, 
1 Apr 60-1 Apr 61. 25 Apr 61. 12p. incl. illus. 
(Contract DA 91-591-EUC-1423) 

Unclassified report 


RESEARCH AND RESEARCH EQUIPMENT - Division 30 


DESCRIPTORS: *Calorimeters, 


*Vaporization, 
Vapor pressure, Design, 


Tests, 


The development of a method for determination 
of heat of vaporization at 25 C of substances 
exerting a vapor pressure in the range 1 to 
0,001 mm Hg started out from the carrier-gas 
method worked out by Dr. I. Wadso of this lab- 
oratory for substances with vapor pressures be- 
tween 100 and 1 mm Hg (Acta Chem. Scand. 
14(1960), 566). In the preliminary investiga- 
tions it was found that expected variations in 
back-ground effects due to thermal changes in 
the carrier-gas during the passage through the 
evaporation chamber would cause serious diffi- 
culties in the low pressure region. This tech- 
nique was therefore abandoned and, in the next 
step, different types of large-orifice evapora- 
tion chambers were investigated. The results 
were felt to be promising and a preliminary ap- 
paratus was constructed and tested. From the 
experience gained the design was changed and a 
calorimeter system has recently been completed 
which is believed to be of a close to final de- 
sign. So far, only a few tests have been per- 
formed, mainly of a technique for introducing 
samples and thermal stability. (Author) 


AD-257 180 Div. 30, 25 
(5 June 61) OTS price $4.60 


Lockheed Electronics Co., Plainfield, N. J. 
LOW-LEVEL VIBRATION=MEASUREMENT FEASIBILITY 
STUDY. 
Final rept. 31 Dec 60, iv. incl. illus. 
(Contract NObs—78793) 

Unclassified report 


DESCRIPTORS: *Vibration, Measurement, Test 
equipment, Test methods, Accelerometers, 
Sensitivity, Frequency, Amplifiers, Signal 
to noise ratio, Piezoelectric transducers, 
Theory, Tests. 


Research was conducted to determine the feasi- 
bility of using piezoelectric type accelerometers, 
coupled to electronic integrating networks, for 
measurement of vibration velocities corresponding 
to minimum accelerations of 0.0002 g over a 
frequency range of 10 c to 10 ke. Tests were 
conducted with a commercial accelerometer operat- 
ing in conjunction with a new design of ampli- 
fier having the lowest noise level presently 
achievable in the state-of-the-art. The spectrum 
of the noise was measured, and the sensitivity 

of the accelerometer~-amplifier combination was 
determined, It was found that accelerations of 
0.0002 g could be measured with good S/N ratio 
over the entire frequency range of interest, 
However, integration of the output to obtain 
velocities yielded useable S/N's only at the 
lower end of the spectrum, This resulted from the 
low-frequency peak in the noise spectrum con- 
bined with the -6 db per octave slope of the 
integrating network, It is concluded that peizo- 
electric accelerometers are not feasible for 
measurement of vibration velocities down to the 


minimum levels of interest. (Author) 
AD-257 286 Sie, 36, 75. 52 
(9 June 61) OTS price $2.60 


Rand Corp., Santa Monica, Calif. 
ON THE VALUE OF A DEPENDENCY CONNECTION, 

by David G, Hays. 20 Jan 61, 2ip. incl. illus. 
(Rept. no, RM-2712-AFOSR) 

Contract AF 49(638)737, Proj. 9769) 

AFOSR-150) Unclassified report 


DESCRIPTORS: *Machine translation, 
*Language, “Data processing systems, 
Mathematical analysis. 


Vocabulary, 
*Coding, 


In sentence~structure determination, values are 
tentatively defined as numbers assigned to types 
of syntactic relations in such a way that con- 
nections of higher value are established in pre- 
ference to connections of lower value. For a 
text in which sentence structures are known, the 
values of some syntactic relations can be esti- 
mated by the following plan: assign value 1 to a 
relation provided no relation is known to have 
lower values assign value 2 to a relation pro- 
vided all relations known to have lower value are 
also known to have value «. etc. The same pro- 
cedure can be used for assigning adjectives to 
order classes, and for other similar purposes. 
(Author) 


AD-257 287 


Div. 30, 32 
(9 June 61) 


OTS price $2.60 


Rand Corp., Santa Monica, Calif. 

PROCEDURES FOR THE DETERMINATION OF DISTRIBUTION- 
AL CLASSES, 

by Kenneth E. Harper. 23 Jan 61, 19p. 
(Rept. no. RM-2713-AFOSR) 

(Contract AF 49(638)737, Proj. 9769) 
( AFOSR-149) Unclassified report 


incl, table 


DESCRIPTORS: *Machine translation, Data proc- 


essing systems, Automatic, *Language, Digit- 
al computers, Vocabulary, Analysis, Coding, 
Distribution, Classification. 

AD=-257 307 Div. 30, 32 


(9 Jume 61) OTS price $4.66 


Stanford Research Inst., Menlo Park, Calif. 
GRAPHICAL DATA PROCESSING RESEARCH STUDY AND 
EXPERIMENTAL INVESTIGATION, 

by A. E. Brain, A. B. Novikoff, and C. P. Bourne. 
Quarterly progress rept. no. 4, 1 Jan—-31 Mar 61, 
Apr 61 4Op. incl. illus, tables. 

(Contract DA 36-039-sc-78343, Proj. 3A99-22-001- 


02) Unclassified report 
DESCRIPTORS: *Data processing systems, Mili- 
tary requirements, "Documentation, *Identi- 


fication systems, Aerial photographs, 
Video networks, Data storage systems, 
*Military research, Analytic geometry, 
Integrals, 


A small pattern-recognition machine is being 
constructed capable of modification to various 
schemes of logic. A discussion is presented of 
some factors affecting the selection of machine 
design constants, When the pertinent limitations 
are imposed on the adjustable parameters, the 
freedom for arbitrary choice becomes very small, 
Fortunately, preliminary experimental results 
indicates that the design is practical and 
apparently free from mutually incompatible 
boundary conditions, A method is described for 
sampling the retina in a manner which is no 
longer random, but achieves a uniform distri- 
bution of probability by a specific system 

of selection, The results of some preliminary 
tests demonstrate the ability of the machine 

to discriminate in an environment of super- 
imposed conflicting data. The mathematical 
investigation of certain theorems of integral 
geometry continues, and a discussion is presented 
of the manner in which size-invariant parameters 
may be constructed, 
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AD-257 310 Div. 30... 4, 25 
(8 June 61) OTS price $1.60 


Space Sciences Lab., 
Philadelphia, Pa. 

A GAS CHROMATOGRAPHY VALVE FOR VACUUM SAMPLING 
OF GASES, 

by H, L. Friedman. 
no. R61SD052) 
(Contract AF 04(647) 269) 


General Electric Co., 


Mar 61, 5p. illus. (TIS rept. 


Unclassified report 


DESCRIPTORS: 
analysis, 
Valves, 


*Gases, *Chromatographic 
Instrumentation, Copper tubing, 
Design, *Vacuum systems. 


The design, construction details, and technique 
of operation is presented for a valve assembly 
which may be used to inject gas samples from a 
vacuum system into a gas chromatograph. 
(Author) 


AD=257 335 Div. 30 
(8 June 61) OTS price $2.60 


David Taylor Model Basin, Washington, D. C. 
THE COMPUTER DATA FORMAT TRANSLATOR, 
by Robert Goldsteen, May 61, 25p. incl. illus. 
tables (Rept. no, 1467) 
Unclassified report 


DESCRIPTORS: *Computers, *Instruction 
manuals, “*Machine translation, Magnetic tape, 
Data processing systems, 


This report serves as an introduction to the 
Computer Data Format Translator. The CDFT per~ 
forms three basic types of information transla- 
tions: computer tape to computer tape, analog to 
computer format, and straight binary to computer 
format. Computer format is the format of either 
Univae or IBM. The variations of each translation 
which provide the 14 major operation modes of the 
unit are discussed, The principles of operation 
and sample patch board connections are given. 
Detailed block layouts and output tape formats 
have been provided for the reader to follow the 
path of the data through the system. (Author) 


AD-257 380 
(12 Jume 61) 


Div. 30 
OTS price $2.60 


Arnold Engineering Development Center, Arnold 
Air Force Station, Tenn. 
A FORCED-OSCILLATION BALANCE SYSTEM FOR THE von 
KARMAN FACILITY 40- BY 40-INCH SUPERSONIC TUNNEL, 
by C. J. Welsh, Q. P. Hance, and L, K, Ward. 
May 61, 19p. incl. illus. (AEDC TN 61-63) 
(Contract AF 40(600)800, Proj. 8952) 
Unclassified report 

DESCRIPTORS: *Supersonic wind tunnels, *Re- 
entry vehicles, Recording devices, Yaw, 
Measurement, Damping, Electronic systems, 
Tests, Vibration mechanisms, Pitch, *Aero- 
dynamic configurations, Balances, Model 
tests, Test methods, Operation, Control 
systems. 


A description of a recently developed, forced- 
oscillation balance system for the von Karman 

Gas Dynamics Facility's 40- by 40-inch super- 
sonic wind tunnel is given. Measured damping-in- 
piteh derivatives for a flared afterbody re- 
entry shape at free stream Mach number 4 over a 
Reynolds number range from 0.37 x 10 to the 6th 
power to 0.58 x 10 to the 6th power based on 

body diameter are presented. (Author) 
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AD-257 419 Div. 30, 15 
(12 June 61) OTS price $10.50 


Advanced Electronics Center, General Electric 
Co., Ithaca, N. Y. 

CODING AND DECODING OPERATIONS RESEARCH, 
VOLUME 1, 

by M. Mitchell, C. Burton and others. 
rept., vol. 1. 14 Jan 61, tv. incl. 
84 refs. 

(Contract AF 19(604)6183) 
(AFCRL-8, vol, 1) 


Final 
illus. 


Unclassified report 


DESCRIPTORS: *Coding, Operations research, 
*Data processing systems, “Matrix algebra, 
Errors, Sequences, Data transmission systems. 


This report includes: 

CODING AND DECODING OPERATIONS RESEARCH. PART 1, 
SUMMARY, by M. Mitchell, C, Burton and others, 
Final rept., pt 1. 14 Jan 61, 13p. 

(Contract AF 19(604)6183) 

(AFCRL-8, vol. 1, pt. 1 


CODING AND DECODING OPERATIONS RESEARCH. PART 2, 
SINGLE-STAGE DECODING OF CERTAIN CYCLIC ERROR- 
CORRECTING CODES, by M. Mitchell and C, Burton, 
Final rept. on part 2, 14 Jan 61, 112p. incl. 
illus. 

(Contract AF 19(604)6183) 

(AFCRL-8, vol. 1, pt. 


AD-257 462 Div. 30, 4 
(12 June 61) OTS price $1.60 


Naval Ordnance Test Station, China Lake, Calif. 
POLAROGRA PHY, 
by Gerald C, Whitnack, Apr 61, 10p. incl. 
er ee (NOTS TP 25663 Technical article 
no, 11 

Unclassified report 


DESCRIPTORS: *Polarographic analysis, Theory, 
Instrumentation, Mercury electrodes, Test 
methods, Recording devices, Cathode ray tube 
screens, Polarization, Electrolysis, 

Cathodes (Electrolytic cells). 


Polarography, a relatively new, highly important 
tool of analytical chemistry, is based on the 
fact that the current obtained by subjecting a 
solution in a cell to a potential between a 
polarized and a nonpolarized electrode is a 
function of the concentration of the reacting 
substance and the voltage necessary to produce a 
reaction at the electrodes, Chemical traces as 
small as one part in 100 million can be analyzed 
by. polarography. New techniques, including the 
use of cathode-ray polarographs, permit very 
rapid analysis of even complex mixtures. 
Polarography has broad applications in many 
frontier areas of sciente, including oceanog- 
raphy, rocketry, biochemistry, and chemical 
synthesis, (Author) 


AD-257 527 Div. 30, 5 
(13 June 61) OTS price $1.10 


Air Force Cambridge Research Center, Bedford, 
Mass. 
THE USE OF DIGITAL COMPUTERS IN SPEECH ANALYSIS 
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SHIPS AND MARINE EQUIPMENT - Division 31 


AND SYNTHESIS, 


by C. P. Smith. Nov 59, 6p. illus. (AFCRC TN 59- 
958) 
(Proj. 4610) 
Unclassified report 
DESCRIPTORS: *Digital systems, Data process~- 


ing systems, 
transmission, 
Speech, 


*Speech representation, *Speech 
*Voice communication systems, 
Reduction. 


A new approach toward the goal of compressed 
digital speech communication is based on speech 
data reduction in successive stages. First, the 
voice signal is measured in a Vocoder type of 
analyzer and the output information digitized. 
The spectrum pattern data is then reduced by 
selecting the best approximations from a stored 
set of spectrum patterns, and reading out the 
pattern serial numbers. This data is further 
reduced by selection of the best approximations 
from a stored set of pattern sequences and pitch 
sequences. The serial numbers of the sequences 
are transmitted. At the receiver, an inverse 
process expands the information to a voice 
output. (Author) 


AD-257 582 Dit, 30. § 
(13 June 61) OTS price $3.60 


Moore School of Electrical Engineering, 
Pennsylvania, Philadelphia. 
POWER DENSITY MEASUREMENT TECHNIQUES, 
by Ernest Jacobs, Nabil Farhat and Robert A. 
Leavenworth. Quarterly progress rept. no. 2, 
1 Jan 61-31 Mar 61. 30 Apr 61, 1v. incl. illus. 
tables (Rept. no. 61-16) 
(Contract DA 36-039-sc-85177) 

Unclassified report 


U. of 


DESCRIPTORS: *Radiofrequency power, Test 
methods, Crystal rectifiers, Hall effect, 
Design, Transducers, Antennas, Microwaves, 
Radiation hazards, Radio waves, Crystal 
detectors, Electromagnetic fields, *Power 
meters, Measurement. 


Research was continued on methods of measuring 
power density primarily from the viewpoint of 
obtaining hazard information. The block diagram 
of the functional procedures needed to measure 
power density was developed. The specific power 
density measuring system using an antenna to 
sample the field and a crystal detector to con- 
vert the RF signal to a measurable quantity is 
considered. The relationship between power 
density and meter indication of this system is 
the product of 2 factors that are relatively 
independent of each other. These factors are 
called front-end and back-end transformation 
ratios. It was decided.to obtain the back-end 
ratio experimentally. (Author) 


31. SHIPS AND MARINE 
EQUIPMENT 


AD=256 901 Div. 31, 10, 


13, 
(2 June 61) OTS price $3.60 


33 


Naval Civil Engineering Lab., Port Hueneme, 
TECHNIQUES OF INSTALLATION FOR THE 4-INCH BOTTOM 
LAID SYSTEM (SHIP—TO-SHORE BULK FUEL DELIVERY) 


by J. J. Traffalis. 19 Apr 61, 36p. incl. illus. 
(Technical note no. N=-408) 
(Proj. Y-F015-05-302) 

Unclassified report 


Calif. 


101 


MISCELLANEOUS ARTS AND SCIENCES - Division 32 


DESCRIPTORS: *Fuel hose, *Ptpes, 
tion, Underwater telephones, Design, Treil- 
ers, Barges, Ship telephone systems, Under- 
water equipment, Fuel pumps, Operation, 
Maintenance, Refueling pumps, Refueling 

at sea. 


Installa- 


‘Recommended techniques are given for installing 
and operating the 4-inch Bottom Laid System 
(Ship-to-Shore Bulk Fuel Delivery) in an amphibi- 
ous operation. Described are the general fea~- 
tures and limitations of the System, including 
its equipment, layout, installation, operation, 
and shipping requirements. (Author) 


AD=257 327 ae, 3%, 2 
(9 June 61) OTS price $4.60 


Naval Weapons Lab., Dahlgren, Va. 
TALOS STRUCTURAL FIRING TEST ABOARD THE USS 
LITTLE ROCK (CLG-4), 
by J. W. Loving, T. I. Dodson, and others. 
11 May 61, iv. incl, illus, tables (NWL rept. 
no. 1751) 

Unclassified report 


DESCRIPTORS: *Guided missiles, Surface to 
air, Launching, Shipborne, “Naval vessels, 
Cruisers, Blast, Guided missile boosters, 
Explosion damage, Guided missile personnel, 
Shelters, Design, Ship bulkheads, Ship 
decks, Tests, Measurement, Guided missile 
launchers, Exhaust gases, Exhaust flames. 


Six TALOS Mk 11 Mod 2 boosters with concrete 
slugs were fired aboard the USS LITTLE ROCK 
(CLG=4) to investigate the adequacy of the pro- 
tection for the TALOS launching system personnel 
against blast effects and to determine the effects 
of the booster blast on the ship's structure. The 
test vehicles were fired at various angles such 
that the exhaust stream was directed at areas 
where damage, flame, or toxic gas leakage had 
occurred during the structural firing tests 
aboard the USS GALVESTON (CLG-3), These tests 
were also utilized to evaluate the design changes 
in the ship's structural components that were 
necessitated by the results of the GALVESTON 
tests. Measurements were made of pressures in the 
exhaust stream, structural strains, toxic gas 
concentrations, noise levels, flame penetrations 
at door seals and temperature changes inside the 
ship. High-speed motion pictures were taken on 
all tests. (Author) 


32. MISCELLANEOUS ARTS AND 
SCIENCES 


AD-256 932 Div. 32, 11 
(2 June 61) OTS price $2.60 


Forest Products Lab., Madison, Wis. 
LOG DIMENSIONS AND THE SELECTION OF EQUIPMENT, 
by A. Chardin, Cl. Lepitre and others. Rept. 
for Improved Harvesting Methods. Equipment 
Survey Notes. Mar 61, 20p. illus. tables (Rept. 
no. 1637-59; Trans. from Bois et Forets des 
Tropiques, May-June 59.) 

Unclassified report 


DESCRIPTORS: *Wood, *Forestry, Distribution, 
*Trees, Sawmills, Handling, Test equipment, 
Tractors, Fork lift vehicles. 








Division 33 - TRANSPORTATION 


AD-257 155 Div. 32 
(2 Jume 61) OTS price $9.60 


Aerospace Technical Intelligence Center, 
Wright-Patterson Air Force Base, Ohio. 
INDEX OF STATE STANDARDS FOR 1958 (SELECTED 
PARTS) (Ukazatel' Gosudarstvennykh Standardtov 
1958). Feb 61, 111p. (Trans. no, MCL-653 from 
Standartgiz Moscowtpp. 177-199, 203-227, 247- 
252, 271-299, 397-398, 1958) 

Unclassified report 


DESCRIPTORS: *Indexes, *USSR, Standards, 
Transportation, Containers, Electric power 
production, Electric machinery, Electrical 
engineering, Ceramic materials, Silicates, 
Chemicals, Rubber, Asbestos fiber, Vocabulary. 


Contents: 

D. Means of transportation and containers 

E. Electrical power and electrical engineering 
equipment 

I. Silicate-ceramic materials and products 

L, Chemical products and rubber-asbestos 
products 

T. Scientific and technical terms, symbols, 
and quantities 


AD-257 288 Div. 32, 30 
(9 June 61) OTS price $1.60 


Rand Corp., Santa Monica, Calif. 
TRANSFORMATIONAL CRITERIA FOR THE CLASSIFICATION 
OF PREDICATIVE GENITIVE CONSTRUCTIONS IN RUSSIAN, 
by Dean S. Worth. 24 Jan 61, 15p. (Rept. no. 
RM-2714-AFOSR) 

(Contract AF 49(638)737, Proj. 9769) 

(AFOSR-148) Unclassified report 


DESCRIPTORS: *Machine translation, Theory, 
Language, Classification, USSR, 


A major advantage of the transformational ap- 
proach to syntactic structure is that the in- 
vestigator is no longer bound to the low levels 
of generality inherent in the morphological 
detail of actual sentences. Instead, he can re- 
gard syntax as a dynamic, addressor-oriented 
process, the units of which form a hierarchy 

of functional abstractions. This conception is 
illustrated by an analysis of Russian construc- 
tions containing genitive substantives that must 
be modified by another unit, although the exact 
form (adjective or substantive) of this second 
unit is irrelevant, The transformationally 
determined varieties of such constructions are 
cataloged, and it is shown that all such con- 
structions contain either an actual or an im- 
plied predication, (Author) 


AD=257 575 Div. 32 
(13 June 61) OTS price $1.60 


Institute for Cooperative Research, U, of 
Pennsylvania, Philadelphia, 
DOCUMENT GROUPING. 
by John O'Connor, 1960, 13p. 
(Contract Nonr-55135) 
Unclassified report 


DESCRIPTORS: *Documentation, Data processing 
Systems, Automation, *Indexes, Coding, 
Punched card methods. 


Document grouping is a scheme whereby a grouping 
is made of certain serial numbers given documents 
within a coordinately indexed collection along 
with the index terms assigned to those documents, 
By then assigning a group number to these select— 
ed serial numbers, they may be stored as a group. 
Such grouping might permit reductions in storage 
and in searching time when used in some kinds of 
coordinate retrieval systems, The set of docu- 
ment group numbers resulting from such a search 
may be further perused for indexing terms by the 
use of a card catalog, a book which lists serial 
numbers and index terms, or directly in a file of 
documents, In the last case, each document group 
can be preceded by a guide sheet in scan column 
format. Document grouping is applicable to 
punch=card sorting systems, peek-a-boo cards, 
and the scan column index, False drops resulting 
from document grouping are discussed in detail. 
The scan column index is summarily described: It 
is usually in book form, each document being rep- 
resented by a horizontal line on the page on 
which are placed the serial number of the docu- 
ment along with abbreviations for the terms from 
the indexing vocabulary. (Prepared for presenta- 
tion at the Meeting in Miniature of The American 
Documentation Institute in Philadelphia, Feb. 
10-11, 1961). 
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NON-MILITARY AND OLDER MILITARY 
RESEARCH REPORTS 


ASTRONOMY 


PB 154780 $5.60 
Ionosphere Research Lab., Pennsylvania State U., 
University Park. 
CROSS SECTION FOR DISSOCIATIVE RECOMBINA- 
TION OF NITRIC OXIDE, by B. E. Squires, Jr. 
Scientific rept. no. 144 on Ionospheric Research, Con- 
tract AF 19(604)4563. 1 Jan 61, 56p. 15 refs. 
AFCRL-242; AD-251 129. 


DESCRIPTORS: *Nitrogen compounds, *Oxides, *Re- 
combination reactions, Ions, Molecules, *Ionosphere, 
Electrons, Perturbation theory, Quantum mechanics. 


An attempt is made to set up a model for the calcula- 
tion of the cross section for dissociative recombina- 
tion of NOt, namely the reaction NO pos. + e neg. 
yields N + O. In this reaction it is assumed that a 
nitric oxide molecular ion in its ground state captures 
a free electron of low energy and splits up into two 
neutral atoms in the state N(2D) + OP). The calcula- 
tion of such cross sections is of particular interest in 
considerations involving the D-region of the iono- 
sphere. The reaction is broken up by assuming the 
existence of an intermediate state NO* which invaria- 
bly decays into N and O. Time-dependent first order 
perturbation theory is then used to calculate the cross 
section for the reaction NO pos. + e neg yields NO*. 
The method follows to a large extent that outlined by 
Bauer and Wu (Canadian J. Phys. 34, 1436, 1956), but 


differs from this work in several important particulars, 


The previous work is discussed and criticized. Using 
quite rough approximations at the end of the calcula- 
tion it was found that the cross section for 1 ev. elec- 
trons is of the order of 12 x 10 to the -16 sq. cm. 
(Author) 


Astrophysics 


PB 154923 $3.60 

Cornell Aeronautical Lab., Inc., Buffalo, N. Y. 
AN INVESTIGATION OF LUNAR AND AURORAL 
RADIO ECHOES, by H. A. von Biel. Summary scien- 
tific rept. for 15 Oct 60 on Contract AF 19(604)6116. 
[1960] 33p. 8 refs. Rept. no. CM-1393-P-4; 
AFCRL-TN-60-1183; AD-231 632. 


DESCRIPTORS: *Moon, *Radio astronomy, *Aurorae, 
*Echo ranging, Radio signals, Ultra high frequency, 
Reflection, Ionosphere, Parabolic antennas, 
Polarization. 


An experimental investigation of lunar and auroral 
echoes at 915 mc is summarized. Preliminary results 
indicate that about 90% of the total power contained in 
lunar echoes is reflected from an area on the moon not 
larger than 3% of the visible lunar surface The echo 
exhibits Rayleigh-like fading when averaged over a one 
minute time interval. There is evidence that the entire 
visible lunar surface contributes toward the total echo 
power. No auroral echo data were collected. (Author) 


— 


PB 155 489 $2.60 

Georgetown Coll. Observatory, Washington, D. C. 
RECENT STUDIES OF THE KNOWN PHYSICAL 
CHARACTERISTICS OF THE MOON AND THE 
PLANETS, by Carl C. Kiess and Dion Scott Birney. 
Rept. on Contract AF 19(604)7203. Dec 60, 2Ip. 
119 refs. GCO monograph no. 15; AFCRL-TN-60-666; 
AD-253 575. 


DESCRIPTORS: *Moon, Extraterrestrial geography, 
*Planets, Surface properties, Surface area, Physical 
properties, Exploration. 


Contents: 

Moon: Surface features of the moon; The moon's atmos- 
phere; Temperature conditions on the moon; Mechanics 
of the moon. Venus: Surface features; The atmosphere 
of Venus; Rotation period; Radio-wave and radar ob- 
servations of Venus; Temperature and mechanical 
properties of Venus. Mars: Surface features; Atmos- 
phere; Mechanics; Habitability. Jupiter: Surface 
features; The spectrum and atmosphere; Radio-wave 
emission 


PB 155 660 $4.60 


Harvard Coll. Observatory, Cambridge, Mass. 
CLASSIFICATION OF SOLAR PROMINENCES. XI. 
1944, by Donald H. Menzel and F. Shirley Jones. Sci- 
entific rept. no. 9 on Contract AF 19(604)4962. Apr 61, 
43p. AFCRL-262; AD-254 025. 


DESCRIPTORS: *Solar flares, Classification. 


The observations used in this research consist of the 
complete set of prominence surveys made at the High 
Altitude Observatory at Climax, Colorado, during 1944, 
and motion picture films of prominences made on 46 
days during the same year at the same observatory. 
Table I contains the measures of position and area, the 
intensity estimates, and the classification according to 
the Menzel and Evans scheme (1953), of all the promi- 
nences in the surveys. The classifications for the 
prominences in the motion picture studies are pre- 
sented in Table II. (See also PB 154 585) 


PB 154989 $11.00 

Harvard Coll. Observatory, Cambridge, Mass. 
THE OCCULTATION OF REGULUS BY VENUS, 
JULY 7, 1959, by Donald H. Menzel and Gerard 
de Vaucouleurs. Scientific rept. no. 1 (Final) on Con- 
tract AF 19(604)7461. 10 Jan 61, 147p. 19 refs, 
AFCRL-227; AD-251 664. 


DESCRIPTORS: Stars, *Stellar eclipses, *Venus, Pho- 
tographic analysis, *Planetary atmospheres, Photo- 
meters, Height finding, Tables. 





The occultation of the first-magnitude star Regulus 
(Alpha Leonis) by the planet Venus on July 7, 1959, 
was observed photographically, photoelectrically, and 
visually by seven groups. The observations are re- 
ported in detail. Corrections to the ephemeris coordi- 
nates differences between the planet and the star, and 
a determination of the height, h = 70 km, of the 
occulting layer above the cloud layer are given. The 
photometric observations are used to derive the scale 
height, H= 6.8 km, and its first derivative= 0.01 H 
and the total pressure p = 2.6 dynes/sq cm at the 
occulting layer. (Author) 


BEHAVIORAL SCIENCES 


PB 156 117 $5. 60 


Richardson, Bellows, Henry and Co., Inc., 

New York. 
CONSTRUCTION OF THREE MEASURES FOR IN- 
STRUCTOR EVALUATION, by L. C. Seeley. Interim 
rept. on Educational Research Project, Contract 
N7onr-383. 20 July 48, 52p. 6 refs. Rept. 383-1-5; 
ATI-1418. 


This report released for sale to the public 8 June 61. 


DESCRIPTORS: Naval personnel, Aviation personnel, 
*Training, *Instructors, Effectiveness, Education. 
*Military training 


The steps taken in the development of instruments for 
appraising the effectiveness of ground school instruc- 
tors in the Naval Air Training Command are summa- 
rized. The problems which prompted the undertaking 
of the project and benefits accrued are pointed out 
along with the need for further steps in the validation 
and refinement of the measures produced. 


Human Engineering 


PB 156152 $4. €0 


Air Force Command and Control Development Div. , 
Bedford, Mass. 
BIBLIOGRAPHY OF TECHNICAL PUBLICATIONS, 
SEPTEMBER 1960, AND SUPPLEMENT NO 1. Rept. 
for Nov 59-31 Aug 60. 3 Jan 61, 49p. 437 refs. 


This report released for sale to the public 13 June 61. 


DESCRIPTORS: Air force research, Scientific reports 
*Human engineering, Bibliography. 


PB 156 281 $2.60 


Douglas Aircraft Co., Inc., El Segundo, Calif. 
TRENDS IN APPLIED BIO-ELECTRONICS. CURRENT 
NEEDS AND TRENDS IN THE DEVELOPMENT OF 
BIO- ELECTRONIC EQUIPMENT SYSTEMS FOR THE 
MONITORING AND ANALYSIS OF HUMAN PHYSIO- 
LOGICAL RESPONSES, by George A. Peters and 
Harvey F. Glassner. Rept. on Contract Nonr-1076(00). 
Feb 60, 28p. 11 refs. Engineering paper no. 972; 
AD-234 038. 
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This report released for sale to the public 7 June 61. 


DESCRIPTORS: *Bioelectronics, *Electronic equip- 
ment, Physiology, Human engineering, Instrumenta- 
tion, Biophysics, *Medical equipment, *Miniature 
electronic equipment, *Subminiature electronic equip- 
ment, Monitors. 


Contents: 

Miniaturization 
Conventional apparatus 
Transistorized instrumentation 
Sensor-amplifier module 
Sensor-amplifier transmitter 
Mini-sensor 

Data processing 
Direct writeout 
Computed writeout 
Digital readout 
Functional readout 
Integrated display 

Costs 
Reliability 
Fidelity 
Meaningfulness 


PB 149901 $8.10 


Engineering Psychology Lab., U. of Pittsburgh, Pa. 
INVESTIGATION OF MACHINE-ASSISTS TO OPERA- 
TOR PERFORMANCE: I. LITERATURE ANALYSIS 
AND EXPERIMENTAL DETAILS, by Harold C. Strasel 
Richard A. Regan, and Robert Glaser. Technical rept. 
no. 1 on Contract Nonr-624(11). June 60, 83p. 69 refs. 


DESCRIPTORS: *Human engineering, Monitors, 
Tracking, Coding, Conditioned reflex, Signals, Detec- 
tion, Behavior, Machines. 


This report presents the first in a series of studies 
directed at the investigation of possibilities for the in- 
corporation of behavioral principles into man-machine 
system design to facilitate operator performance of 
perceptual-motor type tasks. The basic aim of this 
project is to define and investigate certain behavioral 
principles which, when built into the machine com- 
ponent of a given system, will serve to facilitate 


performance of the human task in the system. Such 
principles are 'machine-assists". Tasks are formu- 
lated and individually, but successively, developed. 
These are: to conduct a review and analysis of the 
basic human engineering literature pertinent to 
skilled operator perceptual-motor performance to de- 
termine operator tasks and task-variables holding 
promise for further study under the machine-assist 
concept; and to determine from the data collected what 
general principles can be isolated which lead to direct 
applications for the machine aiding of human perform- 
ance. (Author) 


Psychology 
PB 171 829 $1.00 


Aerospace Medical Lab., Wright Air Development 
Div., Wright-Patterson AFB, Ohio. 
BIBLIOGRAPHY OF RESEARCH REPORTS AND PUB- 
LICATIONS ISSUED BY THE BIO-ACOUSTICS 
BRANCH. Dec 60, 33p. 288 refs. AD-252 734. 
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DESCRIPTORS: *Bibliography, Space medicine, Scien- 
tific reports, *Acoustics, *Noise, Sound, *Vibration, 
Ear, Physiology, Indexes, Psychology, Psychoacous- 
tics, *Biophysics. 


Contents: 

Sound sources and noise fields 

Sound propagation 

Acoustic instrumentation 

Noise control--general 

Noise control structures 

Hearing and physiology of the ear 

Speech 

Biological and psychological effects of noise 

Ear protection 

Mechanical characteristics of the human body: 
Effects of vibrations and shocks 

General noise guides and criteria 

Bionics 

(See also PB 143 944) 


PB 155 104 $3.60 

California U., Santa Barbara. 
THE EFFECTS OF GROUP MEMBERSHIP UPON 
RISK TAKING, by Brendan Lonergan. Technical note 
no. 1 on Contract AF 49(638)794. Dec 60, 35p. 31 refs 
AFOSR-94; AD-252 295. 


DESCRIPTORS: *Group dynamics, Probability, Theory, 
*Behavior, Reasoning, *Games theory, Mathematical 
prediction, Sociometrics. 


The social influence of a group on individual risk- 
taking was studied, The theoretical and empirical 
framework for this study is discussed under the se- 
parate headings of Normative Behavior, Risk-Taking 
Behavior, and Defining Group. The assumptions and 
measurement procedures employed are discussed in 
a subsequent. section. (Author) 


PB 155 530 $1.10 


Cambridge U. (Gt. Brit.) 

THE EFFECTS OF FRONTAL LESIONS AND 
NITROUS OXIDE ON THE TIMING BEHAVIOUR OF 
MONKEYS AND EFFECTS OF LIMITED LESIONS 
OF THE STRIATE CORTEX ON THE VISUAL BE- 
HAVIOUR OF MONKEYS, by Lawrence Weiskrantz. 


Annual] Summary rept. no. 2 on Contract AF 61(052)185, 


31 Dec 60, Sp. AFOSR-TN-60-712; AD-253 777. 


DESCRIPTORS: *Cerebral cortex, *Visual acuity, 
Measurement, Stimulation, *Primates, Nitrogen 
compounds, Oxides, Behavior, *Reaction time, 
Wounds. 3 


PB 154 151 $28.50 

Human Sciences Research, Inc., Arlington, Va. 
ANNOTATIONS OF SMALL GROUP RESEARCH 
STUDIES, by Irwin Altman, Catherine Pendleton, and 
Anita Terauds. Rept. on Contract AF 49(638)256. 
Oct 60, 68lp. 7 refs. HSR-RR-60/5-GN: AFOSR TN- 
60-1208; AD-248 440. 


DESCRIPTORS: *Group dynamics, *Bibliography, 
Acceptability, Attitudes, Behavior, Coding, Effective- 


S-3 


ness, Leadership, Psychometrics, Production, Person- 
ality, Perception, Reasoning, Sampling, Social com- 
munication, Sociometrics. 


This report of study annotations is divided into three 
major sections. The first describes sampling proce- 
dures and general actuarial characteristics of the re- 
view studies. The next section presents the annotation 
procedures and discusses how to make use of the anno- 
tations. The third and major section of the report con- 
tains the individual study annotations, each of which 
specifies study purpose, study procedure, research 
results, and variables. This section also contains a 
special review of 50 studies having relationships which 
are concerned with individual and group effectiveness. 
Finally, a last section is a list of existing and soon 
forthcoming reports of the research program. (Author) 


PB 156122 $1.60 

lowa State U., Iowa City. 
POSITIONING REACTIONS OF UNIFORM LENGTH 
EXECUTED AT VARIOUS DISTANCES FROM THE 
BODY, by Judson S. Brown and E. B. Knauft. Rept. no. 
4 on Contract NSOri-57, Proj. 2. July 48, 17p. 1 ref. 
ATI-37 575. 


This report released for sale to the public 14 June 61. 


DESCRIPTORS: *Body, Motion, *Feet, *Hands, *Eye, 
Physiology, Tests, Determination, *Reaction (Psy- 
chology), Human engineering, *Psychomotor tests, 
Statistical analysis, Instrument dials, Instrument 
panels. 


An investigation was made of the ability of subjects to 
perform positioning reactions involving movements of 
a constant length but executed at various distances 
from the front of the body. All movements were 10 cm. 
in length and were confined to a line lying in the 
horizontal plane and perpendicular to the frontal plane 
of the body. The subjects were required to perform 
outward and inward movements at various distances 
from the body. In general, the results indicate that 
the accuracy which a movement can be determined at 
a desired position is not significantly affected by the 
distance from the body at which it is executed when 
the length of the movement remains constant. This is 
apparently the case for both inward and outward move- 
ments. (Author) 


PB 156 294 $5.60 

[Personnel Research Board] Ohio State U., Columbus. 
CREW MEMBER AGREEMENT ON RB-47 CREW 
OPERATING PROCEDURE, by Paul D. Hood, Andrew 
W. Halpin and others. Rept. on Contract 
AF 18(600)1051. May 57, 52p. 10 refs. Research 
rept. AFPTRC-TN-57-64; AD-126 395. 


This report released for sale to the public 6 June 61. 


DESCRIPTORS: *Aviation personnel, Test methods, 
*Group dynamics, *Aerial reconnaissance, *Job 
analysis, *Attitudes. 


A report is given of the search for a technique with 
which to identify and evaluate the crew operating pro- 
cedures (COP) developed by different crews. Particular 
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attention was directed to the relationship between crew 
agreement on COP’s and superiors’ ratings of crew 
proficiency. Mission planning, high-altitude photo run, 
RBS simulated photoflash bomb run, and night celestial 
navigation constituted the tasks represented on a 358- 
item questionnaire which was developed and independ- 
ently administered to members of RB-47 photo-recon- 
naissance crews. The responses indicated who did 
what and when. Indexes of agreement among crew 
members with respect to the performance of crew 
duties were computed from the responses in each task 
area. The following conclusions were drawn: (1) the 
most convenient, single index provided by the COPtest 
is a total of the number of test items on which the re- 
sponses of all 3 crew members agree, (2) the more 
experience members have in flying together, the higher 
the COP total agreement score, (3) chance relation- 
ships obtain between the COP total agreement score and 


the objective criteria, (4) crews who are rated high on 


crew proficiency make smaller error scores on the 
objective criteria, (5) the estimated correlation be- 
tween an empirically determined COP agreement score 
and the superiors’ ratings of crew proficiency is 0.50, 
and (6) the COP agreement scores possess unique, 
practical advantages, and with RB-47 crews the score 
from the 75-item key will serve as an additional ob- 
jective criterion of crew effectiveness. 


BIOLOGICAL SCIENCES 
PB 155680 $1.10 


School of Aviation Medicine, Brooks AFB, Tex. 
AEROBACTER-SHIGELLA ANTAGONISM: A SURVEY 
OF 264 MACACA MULATTA AND IN VITRO STUDIES 
OF ISOLATES, by Anna C. Garner and E. Staten 
Wynne. Dec 60, 6p. 12 refs. Rept. 61-24; 

"AD-254 371. 


DESCRIPTORS: Primates, *Intestinal bacteria, 
*Shigella, Physiology, Bacteria. 


There are several reports in the literature of antago- 
nism of Aerobacter toward Shigella. Since shigellosis is 
an important disease in Macaca mulatta, investigations 
were conducted with this primate on the possibility of 
in vivo antagonism between the two genera. Examina- 
tion of fecal specimens of 264 monkeys revealed 
Shigella but not Aerobacter in 4, Aerobacter but not 
Shigella in 16, and both genera in 1. In the animal with 
both organisms, however, the ratio of Shigella to Aero 
bacter was considered so high (150:1) as to preclude 
effective antagonism. As a result of the low incidence 
of both genera, the lack of coexistence did not reach 
Statistical significance. Occurrence of in vivo antago- 
nism, however, was rendered plausible by strong in 
vitro antagonism in liquid cultures between all 17 
Aerobacter isolates and all 5 Shigella isolates. (Author) 


PB 155 673 $1.60 


School of Aviation Medicine, Brooks AFB, Tex. 
PROGRESS IN STAPES MOBILIZATION SURGERY. 
AVIATION MEDICINE IMPLICATIONS, by Ralph N. 
Kraus. Sep 60, 14p. 27 refs. Aeromedical Reviews 
4-60. 


DESCRIPTORS: *Ear, *Surgery, Aviation personnel, 


*Aviation medicine. S-4 


Otosclerosis is the most common cause of progressive 
hearing loss of a conductive type in adults. Stapes mo- 
bilization effected by the direct method was revived in 
1953. Recent procedures involve fenestration of the 
footplate, the use of a vein graft, and reconstruction of 
the stapes with tantalum or stainless steel wire or a 
polyethylene prosthesis. Fenestration of the horizontal 
semicircular canal is ordinarily considered perma- 
nently disqualifying for flying duties and a waiver can 
be granted only by the Surgeon General, U.S. Air 
Force. An Air Force policy has not been formulated 
with regard to fenestration of the footplate of the stapes. 
Aviation medicine principles should be considered in 
the choice of a surgical procedure for otosclerosis per- 
formed on’ an aircrew member. Mobilization of the 
stapes achieved conservatively by manipulation of the 
head of the stapes or occasionally by chisels is recom- 
mended and has been demonstrated not to have adversely 
affected the performance of flying duties by aircrew- 
men. Until it has been definitely determined that the 
middle ear can tolerate fenestration or removal of the 
footplate, addition of grafts and prostheses, without 
compromising the integrity of the inner ear while being 
subjected to the inevitable, repeated bouts of severe 
atmospheric pressure changes encountered in military 
aircraft, it would seem wise to refrain from using these 
procedures on flying personnel. (Author) 


PB 155 679 $1.10 


School of Aviation Medicine, Brooks AFB, Tex. 
STRESS PATTERNS IN DENTAL PATIENTS, LOCAL 
ANESTHESIA AND SIMPLE EXODONTIA, by Ira L. 
Shannon, John R. Prigmore and others. Dec 60, 7p. 
32 refs. Rept. 61-23; AD-254 064. 


DESCRIPTORS: *Stress (Physiology), Serum, *Den- 
tistry, *Dental surgery, Measurement, *Dental 
anesthesia, Corticosteroids, Sodium, Dental research, 
Surgical trauma, Potassium, Stress (Psychology). 


Serum free 17-hydroxycorticosteroids, sodium, and 
potassium were measured in 114 healthy young adult 
males undergoing various types of dental operations. 
Lower molar extractions were carried out in 53 sub- 
jects; the remaining participants received local anes- 
thetic agents of different types in varying oral loca- 
tions. The following conclusions were drawn: The ad- 
ministration of local anesthetic agents did not produce 


significant cortical response. The psychic trauma of 
anticipating oral surgery appeared to be a significant 
stimulus to the cortex. A direct effect attributable to 
tooth removal, per se, was not seen. It is possible 
that sampling time could have been such as to miss a 
slight fleeting stimulus, but it seems more likely that 
the high preoperative steroid levels masked the 
response, There were no significant differences in 
serum sodium or potassium under any of the imposed 
experimental conditions. (Author) 


PB 149005 $1.10 


University of Southern California, Los Angeles. 
SULFUR INCORPORATION INTO THE GALACTAN 
SULFATE OF PORPHYRIDIUM CRUENTUM, by 
R. F. Jones. Final rept. June 59-June 60, on Contract 
Nonr-228(18), 1 July 60, 7p. 11 refs. AD-240 124. 
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DESCRIPTORS: *Algae, *Sulfur, Culture media, *Sul- 
fates, Saccharides, *Metabolic products, Chemical 
analysis. 


Methods have been developed for the growth of Porphy- 
ridium cruentum in a complete artificial growth 
medium suitable for small and large scale culture. 
The extra-cellular material produced by the alga has 
been found not to be a simple galactan sulfate as origi- 
nally anticipated but a complex sulfated polymer of 
galactose, glucose and xylose, similar to the cell wall 
material of the organism. Examination of purified 
preparations of this material by chromatography, 
ultracentrifugation and electrophoresis, together with 
a study of its production with variation of certain of 
the constituents of the growth medium are described. 
The utilization of various sources of sulfur by the alga 
is also described. (Author) 


Anatomy and Physiology 


PB 155 685 $1.60 

Albany Medical Coll., N. Y. 
THE EFFECT OF HYPERVENTILATION ON 
GLOMERULAR FILTRATION AND RENAL PLASMA 
FLOW, byG. S. Kanter. Mar 61, 5p. 19 refs. 
AFSAM rept. 61-48; AD-254 375. 


DESCRIPTORS: *Oxygen poisoning, *Physiology, 
Dogs, *Kidneys, Blood plasma, Poisoning. 


Seven dogs were anesthetized with 30 mg./kg. of 
sodium pentobarbital. Creatinine clearance was used 
as a measure of glomerular filtration rate and clear- 
ance of paraaminohippuric acid at low plasma concen- 
tration was used as a measure of renal plasma flow. 
After two control periods, the dogs were progressively 
hyperventilated. The respiratory minute volume was 
increased from about 4 liters/min. at the start of the 
hyperventilation to about 8 liters/min. at the end of 

3 hours of overventilation. The anaerobically measured 
arterial pH rose from a control value of 7.33 to 7.63 at 


the conclusion of the experiment. No change occurred 
in the glomerular filtration rate, renal plasma flow, 
filtration fraction, hematocrit, rectal temperature, 
heart rate, or total solids in the plasma. Passive hy- 
perventilation, leading to pronounced alkalosis of short 
duration, does not appear to alter renal hemodynamics 
sufficiently to cause any change in the filtration rate 

or the effective renal plasma flow. (Author) 


PB 155544 $1.60 

Arctic Aeromedical Lab., Fort Wainwright, Alaska. 
CARDIOVASCULAR EFFECTS OF REFEEDING 
STRESS FOLLOWING STARVATION X. AD LIBITUM 
REFEEDING OF GLUCOSE OR STARCH, by 
G. S. Smith and B. Connor Johnson. Feb 61, 15p. 
4 refs. Technical note AAL-TN-60-29; AD-253 715. 


DESCRIPTORS: Electrocardiography, Starches, *Stress 
(Physiology), *Starvation, Heart, Animals, *Diet, 
*Feeding, *Food, Glucose. 


This report is concerned with the responses of young 
Swine to an initial, acute starvation-refeeding episode 


S- 


wm 


in which the effects of refeeding diets high in content of 
either glucose or starch were compared. (Author) (See 
also PB 154 168) 


PB 155540 $1.60 


Arctic Aeromedical Lab., Fort Wainwright, Alaska. 
THE MERCURY GAUGE METHOD OF DIGITAL 
PLETHYSMOGRAPHY, by C. J. Eagan. Feb 61, 17p. 
9 refs. Technical note AAL-TN-60-15; AD-253 711. 


DESCRIPTORS: *Strain gages, Blood volume, *Blood 
circulation, Instruction manuals, Man, Mercury, 
Physiology, Calibration, Test methods, Measurement 
Hands, *Fingers, Medical equipment. 


The connecting circuit, techniques of calibration, and 
method of attachment to the finger, have been de- 
scribed for a small mercury strain gauge for use in 
digital plethysmography. Special capabilities for the 
mercury gauge method have been demonstrated by 
examples of the types of volume change which can be 
measured in the finger tip. Typical values have been 
given for each example. For some of these measure- 
ments, there is no mention in the literature on 
plethysmography to indicate that they have ever been 
made previously. (Author) 


PB 155620 $1.10 


Bryn Mawr Coll., Pa. 
TISSUE CITRIC ACID AND SUSCEPTIBILITY TO IN- 
FECTION IN MICE DURING CHRONIC HYPOXIA 
AND FLUOROACETATE POISONING, by Anne E. 
Hudock and L. Joe Berry. Dec 60, 9p. 11 refs. 
AFSAM rept. 60-92; AD-254 368. 


DESCRIPTORS: Acceleration, Physiology, *Tissues 
(Biology), Mice, *Citric acids, *Anoxia, *Acetates, 
*Fluorides, *Poisoning, *Salmonella infections, 
Infections. 


A comparison is made in tissue citrate of male and 
female mice under control conditions, following 3 to 

6 weeks' continuous exposure to a simulated altitude of 
20,000 feet, and 1 hour after an intraperitoneal injec- 
tion of fluoroacetate. Males have uniformly less tissue 
citrate than females, but it decreases in both sexes by 
the same percentage following chronic hypoxia and in- 
creases proportionately in both after fluoroacetate 
inhibition. Citrate in tissues of all females is de- 
creased 2 weeks after adrenalectomy, but in males 
under similar conditions the changes are erratic. The 
two sexes are equally susceptible to infection with 
Salmonella typhimurium and to fluoroacetate poisoning; 
yet strain differences emerge. No correlation is 
possible between either type of susceptibility and level 
of tissue citrate. (Author) 


PB 155677 $1.60 

Chicago U., Ill. 
THE CALORIC TEST IN THE CAT, by Nils G. 
Henriksson, Cesar Fernandez, and Robert I. Kohut. 
Nov 60, 15p. 9 refs. AFSAM rept. 61-13; 
AD- 254 369. 


DESCRIPTORS: Cats, Physiology, *Eye, *Motion, Ear, 
Heat. 








A simple device for fixing both head and body of the cat 
was designed so that the nystagmic reaction to caloric 
stimulation could be investigated. Nystagmographic 
tracings, relatively free of artifacts induced by move- 
ments, were obtained of both ordinary and derived 
nystagmus. In order to produce a caloric reaction in 
the cat, it was necessary to set the temperature of the 
irrigating water to, at least, 10° C. either below or 
above the rectal temperature (38° C.). Repetitive 

‘ caloric stimulation with both cold and hot water was 
conducted under various conditions and the results 


were described for each. The data suggested the most 
appropriate way for obtaining reliable results with the 
caloric test in the cat. (Author) 


PB 155532 $1.10 


Marseille U. (France). 
NEUROPHYSIOLOGICAL MECHANISMS OF SKILLED 
MOVEMENTS, by Jacques Paillard. Annual summary 
rept. for 1 May 59-30 Apr 60 on Contract AF 61(052)95. 
31 May 60, 7p. AFOSR TN-60-1490; AD-253 849. 


DESCRIPTORS: Neurology, *Neuromuscular transmis- 
sion, Test methods, *Muscles, *Nerves, Motor re- 
actions, Physiology, Inhibition, Stimulation, Electrical 
properties. 


Technics of investigation of the monosynaptic test in 
man are now correct. The problems of the restraining 
table, percussion apparatus, electronic stimulator have 
been satisfactorily solved. Using the Hoffmann's reflex 
as a test an attempt was made to analyse the nature of 
the generalized spread of activity which accompanies 
the performance of a voluntary act depending on the 
speed, intensity and duration of it. Even with very 
simple movement, whatever the muscle group involved, 


one is able to detect a brief facilitation of motoneurones 
of the triceps surae (with no overt muscle response) at 
the start of the movement and a long lasting inhibition 
at the end. A systematic comparison between the re- 
flex responses to electrical stimulation and the re- 
sponses obtained by mechanical percussion of the tendon 
demonstrates identical electromyograms (both as re- 
gards form and duration of the muscular action potential). 


PB 155 682 $4.60 

Radiobiological Lab., U. of Texas, Austin. 
STUDIES OF ESCAPE FROM BALLISTIC SPACE 
VEHICLES. I. BIOMEDICAL EVALUATION. II. 
INSTRUMENTATION, by Cloid D. Green (School of 
Aviation Medicine) W. Lynn Brown and others. Apr 61, 
43p. 16 refs. AFSAM rept. 61-29; AD-254 065. 


DESCRIPTORS: *Space medicine, Space flight, Space 
capsules, Primates, Acceleration, *Survival, 
Physiology, *Stress (Physiology), Instrumentation, 
Motor reactions. 


Biomedical information on primates successfully flown 
through programed escape profiles was obtained in con- 
junction with the NASA project "Little Joe."" Animal 
response during acceleration, deceleration, re-entry, 
and water impace demonstrated survivability. Also 
recorded and evaluated were: (a) environmental! data 
(i.e., relative humidity, total gas pressure, O9 partial 
pressure, and gas temperature); (b) physiologic data 
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(i.e., respiratory rate, pulse rate, and cardiac 

rhythm from ECG tracings); (c) psychomotor per- 
formance data; and (d) oculomotor movement. These 
experiments substantiate, under actual flight condi- 
tions, physical and biologic design criteria for biopacks, 
physiologic sensor response, and performance 

criteria during all phases of the ballistic trajectory 

and recovery operations from an impact area. (Author) 


PB 155 683 $1.60 


School of Aviation Medicine, Brooks AFB, Tex. 
INFLUENCE OF INTERMITTENT EXPOSURE TO 
SIMULATED ALTITUDE ON PLASMA AND TISSUE 
ELECTROLYTES IN RATS, by Johnie L. Reeves. 
Feb 61, 20p. 36 refs. Rept. 61-37; AD-254 373. 


DESCRIPTORS: *High altitude, *Physiology, Rats, 
*Blood plasma, Tissues (Biology), *Electrolytes 
(Physiology). 


Young adult rats exposed four hours each day to 

380 mm. Hg barometric pressure in an altitude cham- 
ber for twenty-six to twenty-eight weeks exhibited 
changes in body weight, organ weight, hemoglobin, and 
hematocrit of the same order of magnitude as rats con- 
tinuously exposed to the same conditions. Plasma 
cation concentration was not affected, but a substantial 
shift occurred in the relative concentrations of anions. 
With the exception of the ventricular myocardium, the 
electrolyte composition of soft tissues did not materi- 
ally change. The femoral shaft, the most severely 
affected of the tissues, exhibited depletion of calcium, 
phosphorus, and sodium and, at the same time, an 
accumulation of potassium. The decrease of bone 
electrolytes was in a ratio which indicated complete 
solution of the apatite crystal rather than anionic or 
cationic exchange reactions. Should these observations 
on bone dissolution and myocardial electrolyte shift be 
confirmed in rats and other species, the safety of 
altitude acclimatization by the means used in the study 
would be questioned. (Author) 


PB 155 678 $1.10 

School of Aviation Medicine, Brooks AFB, Tex. 
SURVIVAL OF THE ISOLATED EMBRYONIC HEART 
WHEN EXPOSED TO HIGH RELATIVE CENTRIFU- 
GAL FORCES, by Allan A. Katzberg and George T. 
Daye. Dec 60, 10p. 7 refs. Rept. 61-19; AD-254 370. 


DESCRIPTORS: Chicken, Embryos, *Heart, 
*Survival, *Acceleration tolerance. 


The effects of increased gravitation on the isolated 
embryonic chick heart were studied. Chick embryos 
that had incubated from 4 to 18 days were used as 
sources of the hearts. It was found that the younger 


hearts were more resistant to trauma induced by | 


gravitational stresses. Many of the young specimens 


withstood the effects of 98,500 x gravity, while most 
of the older group entered total cardiac arrest at i 


levels less than the equivalent of 15, 000 x gravity. 
Tracings made with an electrocardiograph substan- 
tiated these findings. (Author) 


PB 155 106 $1.60 


Stanford U., Calif. 
NEURAMINIC ACID AND CENTRAL NERVOUS SYS- 
TEM FUNCTION, by Windsor Cutting, Noreen 
Eldredge, and George Read. Rept. on Contract 
AF 49(638)714. [1960] 19p. 26 refs. AFOSR TN-60- 
1430; AD-252 438. 


DESCRIPTORS: *Neuraminic acids, *Brain, *Spinal 
cord, Physiology, Metabolism. 


Neuraminic acid is present in the central nervous sys- 
tem combined with lipids and proteins. Its function is 
unknown. It may participate in a blood-brain barrier 
antibody system which maintains the special internal 
environment of the brain. Disfunction of the brain 
might result from failure of this system under stress, 
as in anoxia. This study was initiated to evaluate 
neuraminic acid for physiological activity. The project 
was two-fold: (1) The isolation of gram quantities of 


N-acetyl neuraminic acid (NANA), free and bound; and 
(2) Testing for the effects of these compounds on a cat, 
rats, mice and goldfish. The variables tested were 
random motion, blood pressure, pulse pressure, heart 
rate, respiratory rate, respiratory amplitude, elec- 
troencephalogram, and skin resistance. There was no 
altered physiological activity when NANA (free and 
bound) was injected alone or in conjunction with delta- 
aminobutyric acid. NANA with lysergic acid diethyl- 
amide (LSD) showed no different effects than LSD 
alone. Results suggestthat NANA should be depleted or 
inactivated in order to show NANA's role in brain 
metabolism. This is the approach we intend to pursue 
in future studies. (Author) 


PB 155 681 $1.60 

Texas U. Medical Branch, Galveston. 
THE BIOCHEMISTRY AND PHYSIOLOGY OF 
UROKINASE, by D. R. Celander and M. M. Guest. 
Nov 60, 15p. 33 refs. AFSAM rept. 61-25; 
AD-254 372. 


DESCRIPTORS: Urine, Fibrinolysin, Biochemistry, 
Physiology, *Urokinase, Enzymes. 


The development of methods for isolating, purifying, 
and assaying urokinase, the urinary enzyme activator 
of plasma profibrinolysin, is described. Properties of 
the enzyme are given and the unit of activity is defined 
and related to units of other workers. Studies of 
urokinase excretion are reported and note made of 
limitations which must be imposed upon interpretation 
of variations in amount of enzyme excreted. Of par- 
ticular importance is the possible existence of more 
than one mole@ular species of urokinase. Plasma pro- 
fibrinolysin preparations obtained from representatives 


of species ranging from man through lower mammals 
to fish can be“activated by human urokinase. Pro- 
fibrinolysin preparations from pig plasma are suscep- 
tible to urokinase activation only after the removal of 
inhibitors. Human urokinase has been used as a major 
tool in the detection of profibrinolysin in a variety of 
plasma protein preparations and in the development of 
procedures designed to remove profibrinolysin from 
such preparations as fibrinogen and thrombin. Human 
urokinase injected into heterologous species has been 
shown to be an antigen. This property has been utilized 
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to demonstrate that parenterally administered human 
urokinase is excreted in the urine of injected rabbits 
with no apparent alteration in either enzymatic or 
immunologic characteristics. ( Author) 


PB 156 321 $4.60 
o 

Washington U., Seattle. 
ACCLIMATIZATION TO COLD ENVIRONMENT. 
PHYSIOLOGIC MECHANISMS, by L. D. Carlson, 
A. C. Young and others. Rept. for 1949-1950 on Con- 
tract AF 33(038)422. Mar 51, 46p. 28 refs. AF Tech- 
nical rept. no. 6247; ATI-110 684. 


This report released for sale to the public 16 June 61. 


DESCRIPTORS: *Body temperature, *Blood circulation, 
Hands, *Exposure, Food, Metabolism, Diet, *Heat 
production (Biology). 


The physiologic factors involved in acclimatization to 
cold environments are discussed. The mechanisms of 
acclimatization appear to involve an increased caloric 
intake balancing the increased heat output. From the 
data presented, it seems that due to readjustments 
which provide for an increased shell and reduced core 
temperature, acclimatized individuals should require 
less caloric input than non-acclimatized on intermittent 
exposure. This change is accompanied by a relatively 
increased circulation to the hands which should in- 
crease efficiency. The various gaps in data and the 
practical implications are briefly discussed. (Author) 


PB 155 684 $1.60 

Washington U., Seattle. School of Medicine. 
HUMAN PERFORMANCE UNDER DIFFERENT 
THERMAL LOADS, by Loren D. Carlson. Mar 61, 
14p. 12 refs. AFSAM rept. 61-43; ad-254 374. 


DESCRIPTORS: *Heat tolerance, Stress (Physiology), 
*Physiology, Conditioned reflex. 


This report outlines a hypothesis concerned with the 
interaction of physiologic inputs from environmental 
temperature and low oxygen tension, and psychologic 
inputs from a vigilance test. Blood flow, pulse rate, 
rectal temperature, GSR, and vigilance were meas- 
ured in a normal and in a hot environment. There 
were marked individual differences in response, some 
of which appear to be related to physical fitness. 
Vigilance was impaired in the hot environment at 
higher levels of input. (Author) 


Biochemistry 


PB 153 411 $3.60 

Biophysics Lab., Stanford U., Calif. 
ELECTRON PARAMAGNETIC RESONANCE STUDIES 
OF BIOLOGICAL AND BIOCHEMICAL SYSTEMS, by 
M. S. Blois. Final rept. 1 July 55-31 Aug 60, on Con- 
tract AF 18(600)1511. Oct 60, 32p. 25 refs. B.L. rept. 
no. 12; AFOSR-TR-60-147; AD-247 438. 








DESCRIPTORS: *Paramagnetic resonance, Electrons, 
*Biochemistry, *Free radicals, Melanin, Quinones, 


Measurement, Oxidasion, Reduction, *Biophysics, 
8; 


Alcohols, Synthesis,’ Enzymes. 
Contents: 
Semiquinone free radicals 


The synthesis of melanin 

Free radical g-values 

"The precise measurement of free radical g-values 
and their dependence upon structure. " 


PB 155531 $1.60 

Edinburgh U. (Gt. Brit.). 
THE ACTION OF DRUGS ON THE NORADRENALINE 
CONTENT OF BRAIN AND SYMPATHETIC GANGLIA, 
by S. Sanan and M. Vogt. Technical rept. on Effect of 
Drugs on the Catecholamine Content of Nervous Tissue, 
Coritract AF 61(052)277. 15 Aug 60, 15p. 8 refs. 
AFOSR TN-60-1286; AD-246 171. 


DESCRIPTORS: *Epinephrine, *Drugs, *Brain, 
*Nerves, Amines, Oxidases, Inhibition, Behavior, 
Tissues (Biology), Hypotension, Dosage, Ataxia, 
Chemical reactions, Biochemistry, Motor reactions. 


Dimethylphenylpiperazinium iodide, given at frequent 
intervals intravenously to rabbits (total dose during 

4 hr. period 3.5-11.1 mg/kg), often, but not invariably, 
lowered the concentration of noradrenaline in the supe- 
rior cervical ganglia. 10-Methoxydeserpidine and 
guanethidine depleted peripheral sympathetic ganglia of 
their noradrenaline in cats and rabbits; hypothalamic 
noradrenaline remained unchanged in the rabbit but fell 
in the cat. Repeated doses of the amine oxidase inhibi- 
tors amphetamine hydrazine and phenylhydrazinobutane 
increased the noradrenaline content of the brain but 
behavioural effects were small and not related to the 
level of noradrenaline produced by the drug. (Author) 


PB 156 105 $1.60 


Ohio State U. Research Foundation, Columbus. 
MECHANISM OF ACTION OF DEOXYRIBONU- 
CLEASE, by Walter J. Frajola. Final rept. on Con- 
tract AF 18(603)125. 10 Nov 59, 18p. Rept. 706; 
AFOSR-TR-59-188; AD-231 402. 


DESCRIPTORS: *Nucleic acids, *Ribonuclease, Nu- 
cleotides, *Enzymes, Electron microscopy, Nucleo- 
proteins, Biochemistry, Chemical reactions, 
*Enzymolysis. 


Procedures are described for the examination of DNA 
in the electron microscope before and after treatment 
of the DNA with the enzyme, DNase. These procedures 
include a technique involving spraying the DNA solu- 
tion upon freshly-cleaved mica and a technique involv- 
ing the withdrawal of a monomolecular film of DNA 
upon a freshly-cleaved surface of mica. Either tech- 
nique may be utilized for the production of long thin 
strands of DNA molecules. The enzymatic digestion 
of the DNA appears to occur in a random fashion with- 
out the production of smaller particles of uniform size 
or shape observable by the present techniques of 
electron microscopy. (Author) 


Radiobiology 


ANL-6297 $2.50 

Argonne National Lab., II. 
RADIOLOGICAL PHYSICS DIVISION. Semiannual rept. 
July-Dec 60, on Contract W-31-109-eng-38. Feb 61, 
134p. 


PB 152706 $2.60 


Duke U., Durham, N. C. 
ELECTRON SPIN RESONANCE OF AN IRRADIATED 
SINGLE CRYSTAL OF N-ACETYLGLYCINE, by Ichiro 
Miyagawa, Yukio Kurita, and Walter Gordy. Rept. on 
Contract [AF 18(600)497]. [1960] 23p. 9 refs. AFOSR 
TN-60-1251; AD-247 412. 


DESCRIPTORS: *Acetyl radicals, *Glycines, Single 
crystals, Radioactivity, Gamma rays, *Free radicals, 
Electrons, Spin, Resonance absorption, *Molecular 
structure, *Proteins, *Radiation damage. 


Electron spin resonance absorption of an irradiated 
single crystal of N-acetylglycine was observed at room 
temperature at 9 kMc/sec and 23 kMc/sec. From the 
analysis of the anisotropy in the spectroscopic splitting 
factor and in the nuclear hyperfine interaction constant, 
a chemical structure is deduced for the free radical. 
The C-H bond is in the NCC plane and approximately 
along the bisector of the NCC angle. The unpaired 
electron spin density is essentially in a 71-orbital, about 
72 percent of which is the p orbital of the CH carbon 
directed perpendicular to the NCC plane. (Author) 


PB 152704 $3.60 


Duke U., Durham, N. C. 
STRUCTURE AND ORIENTATION OF FREE RADI- 
CALS FORMED BY IONIZING RADIATIONS IN CER- 
TAIN NATIVE PROTEINS, by Walter Gordy and 
Howard Shields. Rept. on Contract [AF 18(600)497 ]. 
[1960] 38p. 18 refs. AFOSR TN-60-1249; AD-247 412. 


DESCRIPTORS: *Free radicals, *Molecular structure, 
Proteins, *Radiation damage, Electron transitions, 
*Radioactivity, Ionization, Spin, Electrons, Gamma 
rays, Resonance absorption. 


PB 152705 $2.60 

Duke U., Durham, N. C. 
TEMPERATURE EFFECTS OF FREE RADICAL 
FORMATION AND ELECTRON MIGRATION IN 
IRRADIATED PROTEINS, by Frank Patten and Walter 
Gordy. Rept. on Contract [AF 18(600)497]. [1960] 24p. 
7 refs. AFOSR TN-60-1250; AD-247 412. 


DESCRIPTORS: *Free radicals, Temperature, 
*Molecular structure, Proteins, *Radiation damage, 
Electron transitions, *Radioactivity, Ionization, Spin, 
Electrons, Gamma rays, Resonance absorption. 
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UCRL-9592 = $2.50 
Lawrence Radiation Lab., U. of California, 
Berkeley. 
THE LIPID SYNDROME IN MAMMALIAN RADIO- 
BIOLOGY WITH EMPHASIS ON POSTIRRADIATION 
PROTECTION OF ANIMALS WITH LIPIDS, by 


J. K. Ashikawa. Rept. on Contract W-7405-eng-48. 
1 Mar 61, 128p. 


ORNL-3094 $1.00 

Oak Ridge National Lab., Tenn. 

INSECT SPECIES ON VEGETATION OF THE WHITE 
OAK LAKE BED, OAK RIDGE, TENNESSEE, by 
H. F. Howden and D. A. Crossley, Jr. Rept. on Con- 
tract W-7405-eng-26. 37p. 


ORNL-2748 PartB $2.75 

Oak Ridge National Lab., Tenn. 

RADIATION ACCIDENTS: MEDICAL ASPECTS OF 
NEUTRON AND GAMMA-RAY EXPOSURES, by 
N. Wald and G. E. Thoma, Jr. Rept. on Contract 
W-7405-eng-26. 180p. 


PB 155675 $1.10 

Radiobiological Lab., U. of Texas, Austin. 
RADIOPROTECTION IN PRIMATES. A PRELIMINARY 
REPORT, by George S. Melville, Jr., Richard E. 
Benson and others. Jan 61, 9p. 11 refs. AFSAM 
rept. 61-3; AD-254 062. 


DESCRIPTORS: *Primates, *Radiation effects, 
Countermeasures, *Chemotherapeutic agents, Drugs, 
Dosage, X-rays, Effectiveness. 


In preliminary studies, the radioprotective drug 

S, beta-aminoethylisothiuronium dibromide (AET) was 
administered to Macaca mulatta monkeys receiving four 
distinct acute doses of x-irradiation which would be 75 
to 100 percent lethal in untreated animals. AET was 
given intravenously, intraperitoneally, and orally. In 
spite of the small numbers of animals studied, the re- 
sults indicated the following conclusions: (1) AET given 
intraperitoneally is not effective at doses above 625 r. 
(2) AET given intravenously is 50 percent effective at 
700 r. (3) Pentobarbital sodium in combination with 
buffered AET (oral), under certain experimental con- 
ditions, may be more effective than either drug alone. 
(4) The use of cysteine hydrochloride in conjunction 
with AET appears to potentiate the action of the 
isothiuronium compound. (Author) 


UR-592 $0.75 

Rochester U. School of Medicine and Dentistry, N. Y 
DISTRIBUTION AND EXCRETION OF THORIUM 
WITH EMPHASIS UPON ROUTE OF INJECTION AND 
AMOUNT OF CARRIER PRESENT, by R. G. Thomas. 
Rept. on Contract W-740l-eng-49. 3 Apr 61, 27p. 
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Rochester U. School of Medicine and Dentistry, N. Y. 
EFFECTS OF PROTEIN DEPLETION ON THE 
LETHALITY OF WHOLE OR PARTIAL BODY X- 
IRRADIATION OF THE RAT, by A. L. Carsten and 
T. R. Noonan. Rept. on Contract W-7401-eng-49. 
24 Feb 61, 9p. 


PB 155635 $7.60 

School of Aviation Medicine [Brooks AFB] Tex. 
OCULAR EFFECTS OF THERMAL RADIATION 
FROM ATOMIC DETONATION: FLASHBLINDNESS 
AND CHORIORETINAL BURNS, by Victor A. Byrnes, 
D. V. L. Brown and others. Rept. on Operation 
Upshot-Knothole. 30 Nov 55, declassified 12 Dec 59, 
7lp. 143 refs. WT-745. 


DESCRIPTORS: ‘Atomic bomb explosions, *Thermal 
radiation, Physiology, Eye, *Flash burns, *Blindness, 
Explosions. 


The present project was designed to determine the 
effect of the flash of atomic detonations at night upon 
the ability of military personnel to carry out their 
assigned tasks when such tasks involve the use of 
vision. It is considered that in general three types of 
visual tasks are involved in military operations: (a) 
reading of instruments in ships, aircraft, tanks, and 
vehicles; (b) central acute vision at low levels of 
illumination; and (c) peripheral vision at very low 
levels. After an atomic flash each individual involved 
in such military visual tasks would attempt to return 
to seeing under the light level then available to him. 
The time required for him to see under each of these 
circumstances was determined. When the eye observes 
an atomic fireball, the energy received in the retinal 
image per unit time and area depends on the relative 
opening of the eye (pupillary diameter divided by focal 
length) and the energy emitted by the fireball per unit 
area. Due to the concentration of energy in the image 
formed on the retina, skin burns and retinal burns 
follow different laws. As a result of this concentration 
retinal lesions are produced at distances many times 
greater than those for minimal skin burns. - 


PB 155601 $1.60 

Yale U., New Haven, Conn. 
THE ACTION OF FAST CARBON AND HEAVIER 
IONS ON BIOLOGIC MATERIALS, INACTIVATION 
OF DRIED ENZYMES, by G. W. Dolphin and 
Franklin Hutchinson. Dec 60, llp. 17 refs. AFSAM 
rept. 60-56; AD-254 061. 


DESCRIPTORS: Biophysics, *Enzymes, *Carbon, 
Accelerators, Heavy elements, Ion accelerators, 
*Ions, *Trypsin, Electrons, Oxygen, Fluorine, 
Radiation effects, Theory, *Organic materials. 


The dry enzymes f-galactosidase and trypsin were in- 
activated by carbon, oxygen, and fluorine ions with an 
energy of 10 Mev per atomic mass unit. The results 
are intelligible if one considers the ionization pro- 
duced by a heavy ion to consist of a heavily ionized 
track which inactivates everything through which it 
passes, and a surrounding cloud of 4’-electrons, the 








density of which varies as the square of the charge on 
the ion. The biologic effect of the f’-electrons can be 
calculated (either by Lea's associated volume method 
or by the method worked out in this paper) on the as- 
sumption that a single ionization produces inactivation 
of a single molecule. The good agreement between 
theory and experiment is impressive evidence for the 
validity of target theory for this case, and shows that 
no additional mechanism for inactivation by these 
heavily ionizing particles needs to be invoked. (Author) 


PB 155674 $1.10 


Yale U., New Haven, Conn. 

DOSIMETRY AND TECHNIC FOR THE IRRADIATION 
OF BIOLOGIC SAMPLES WITH HEAVY IONS, by 
Franklin Hutchinson, Dec 60, 7p. 2 refs. AFSAM 
rept. 60-55; AD-254 367. 


DESCRIPTORS: *Dosimeters, Ions, *Radiation effects, 
Heavy elements, Ion accelerators, Design, Calibra- 
tion, Biophysics, *Organic materials. 


This report describes a system of dosimetry em- 
ployed in the radiation of biologic samples in the Yale 
heavy ion linear accelerator (Hilac). The physical 
apparatus required and the dosimetry problems 
involved are presented in detail. 


CHEMISTRY 


PB 155141 $1.60 

Milan U. (Italy). 
NEW RHENIUM COORDINATION COMPOUNDS WITH 
LOW OXIDATION STATES, by Lamberto Malatesta. 
Technical (scientific) note no. 4 on Contract 
AF 61(052)83. 20 Sep 60, 18p. AFOSR-TN-60-1077; 
AD-252 354. 


DESCRIPTORS: *Rhenium compounds, *Complex com- 
pounds, Synthesis, Iodides, Cyanides, Chemical 
reactions, Chemical bonds. 


The preparation and properties of a number of new 
complexes of rhenium (I), (II) and (III) with 77 bonding 
ligands are described. Of rehenium(I), the compounds 
Re(PR3)2(RNC) (CO)X and Re(PR3)2(RNC)2CO)x, 

(R= C6Hs, X=Cl, Br) were prepared from 
Re(PR3)2(CO)2X with isocyanides, while the analogous 
Re(PR3)2(CO)2X (X = Cl, Br) was obtained by the direct 
carbonylation of Re(PR3)2X2 at 200 atm and 50-60°C. 
The divalent salts [Re(PR3)2,RNC)IJX, (X=1I-, I37, 
ClO4~, BR4~), were prepared from Re(PR3)2I2 and 
isocyanides. Finally, the following compounds of 
rhenium(III) were prepared: ReX3(RNC) (X= Cl, I) 
from ReX3 and RNC, and Rel3[P(OR)3]3 from K2Rel¢ 
and triarylphosphites. All these compounds are well 
crystallized and stable substances. (Author) 


MLM-1109 $0.50 


Mound Lab., Miamisburg, Ohio. 
EXPANSION OF A 2 X 2 LATIN SQUARE INTO A 
2 X 2 X 2 FACTORIAL EXPERIMENT: A STUDY IN 
METAL DISTILLATION, by M. K. Barnett. Rept. on 
Contract AT-33-1-GEN-53. 17 May 61, 21p. 


ORNL-3107 = $0.75 


Oak Ridge National Lab., Tenn. 
CONCENTRATION OF SETTLED BEDS OF THORIA 
SLURRY, by D. M. Eissenberg. Rept. on Contract 
W-7405-eng-26. 28p. 


ORNL-3023¢ $0.50 


Oak Ridge National Lab., Tenn. 
CONSOLIDATED EDISON FUEL LOSSES ON EX- 
POSURE TO IRRADIATED AND AERATED SULFEX 
AND DAREX DECLADDING SOLUTIONS, by 
T. A. Gens. Rept. on Contract W-7405-eng-26. 1l6p. 


ORNL -3076 $0.50 


Oak Ridge National Lab., Tenn. 
EFFECT OF ACCELERATION FORCE ON THE 
SETTLING RATES OF FLOCCULATED THORIA SUS- 
PENSIONS, by D. M. Eissenberg. Rept. on Contract 
W-7405-eng-26. 22p. 


ORNL-3093 $0.50 

Oak Ridge National Lab., Tenn. 
IN-PILE MEASUREMENT OF THE ELECTRICAL 
RESISTIVITY AND THERMOELECTRIC POWER OF 
SINTERED UOg, by M. D. Karkhanavala and 
R. M. Carroll. Rept. on Contract W-7405-eng-26. 
lip. 


ORNL-3022 $0.50 

Oak Ridge National Lab., Tenn. 
MEASUREMENT OF HAZARDOUS COMPONENTS OF 
DAREX PROCESS OFF-GAS, by T. A. Gens. Rept. on 
Contract W-7405-eng-26. 14p. 


ORNL-2976 $0.75 

Oak Ridge National Lab., Tenn. 
MULTIKILOCURIE PRODUCTION OF KRYPTON-85, 
by R. E. McHenry. Rept. on Contract W-7405-eng-26. 
27p. 


ORNL-3055 $0.50 
Oak Ridge National Lab. , Tenn. 
RECOVERY OF Np-237 BY AN OXIDATION-REDUC- 
TION FLUORIDE PRECIPITATION METHOD, by 
R. D. Baybarz. Rept. on Contract W-7405-eng-26. 9p. 


ORNL -3072 $0.75 

Oak Ridge National Lab. , Tenn. 
SULFEX PROCESS: ENGINEERING-SCALE SEMI- 
CONTINUOUS DECLADDING OF UNIRRADIATED 
STAINLESS STEEL-CLAD UQ2 AND UOQ2-ThO9, by 
B. C. Finney and B. A. Hannaford. Rept. on Contract 
W-7405-eng-26. 32p. 
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Organic Chemistry 


PR 154441 $8.10 

Birbeck Coll. (Gt. Brit. ) 

ALKYL AND ARYL DERIVATIVES OF THE PHOS- 
PHONITRILIC HALIDES, by R. A. Shaw. Annual tech- 
nical status rept. no. 2, 1 Oct 59-30 Sep 60, on Con- 
tract DA 91-591-EUC-1268. 5 refs. AD-250 870. 


DESCRIPTORS: *Phosphonitrile chlorides, Phenyl 
radicals, Alkyl radicals, *Friedel-crafts reactions, 
Halides, Chemical reactions, Lithium compounds. 


The Friedel-Crafts reaction between phosphonitrilic 
chloride and aromatic hydrocarbons has been studied ir 
detail. Reactive hydrocarbons do not condense with 
(PNC12)3 in the absence of a catalyst under the condi- 
tions so far investigated. Reactivity in the phenyl- 
substituted trimer series is being studied. The prepa- 
ration of a 1, 1, 3, 3, 5-type penta-substituted derivative 
of the trimeric chloride is reported. The reaction be- 
tween trimeric phosphonitrilic chloride and n-butyl- 
lithium is dependent upon the solvent system employed; 
intormation is given based on results obtained with (a) 
a mixed solvent (pentane-ether), and (b) a pure satu- 
rated hydrocarbon (pentane). The reactivity of the sys- 
tem P-N-P towards lithium alkyls is at least as com- 
plex, if not more so, than the analogous C-N-C group- 
ing of organic heterocycles. 


PB 155 142 $1.10 

Milan U. (Italy). 

SUBSTITUTION REACTIONS OF POTASSIUM PENTA- 
IODOCARBONYLIRIDIATE (Il) WITH AMMONIA AND 
ALIPHATIC AMMINES, by Lamberto Malatesta and 
Luciana Naldini. Technical (scientific) note no. 5 on 
Contract AF 61(052)83. 20 Sep 60, 10p. AFOSR-TN- 
60-1078; AD-252 355. 


DESCRIPTORS: *Substitution reactions, Potassium 
compounds, *Iridium compounds, Ammonia, *Amminc 
compounds, Carbonyl radicals, *Complex compounds, 
Chemical reactions. 


Ko[Ir(CO)I5] reacts in the cold with ammonia and pri- 
mary aliphatic ammines, in the molar ratio i: 1, to 
give complex anions of the type [Ir(CO)LI4], (L = NH3; 


C9H5NHQ; iso, C3H7NHQ), which were isolated as tetra- 


phenilarsonium salts. With an excess of the ligand, 
Ko[Ix(CO)I5] gives in the cold the non-ionic trivalent 
compounds of the type Ir(CO)Lal3, while on warming 


the divalent derivatives [Ir(CO)L3l9] are formed. 
(Author) 


PB 154 361 $2.60 

Northwestern U., Evanston, Ill. 
HYDROGENATION OF 3, 3-DIMETHYL-1, 4-PENTA 
DIENE ON NICKEL CATALYSTS, A TEST OF THE 
DEGREE OF DIFFUSIONAL CONTROL IN CATA- 
LYTIC HYDROGENATIONS, by Remolo Ciola, John 
Carter and others. Final rept. on Contract 

AF 18(603)132. Jan 61, 28p. 12 refs. AFOSR-93; 
AD-250 207. 


DESCRIPTORS: *Hydrogenation, *Catalysis, *Nickel 
catalysts, Surface properties, Diffusion, Adsorption, 
Methyl radicals, *Pentadienes, Catalysts. 


On nickel wire and on nickel-silica catalysts in the 
vapor phase and on nickel-silica. in the liquid phase, 
the two double-bonds of 3, 3-dimethyl-1, 4-pentadiene 
appear to hydrogenate independently. In the absence 
of diffusional control, 3, 3-dimethylpentene is the only 
initial product. If substantial concentration gradients 
in the catalyst pores lead to diffusional control, 

3, 3-dimethylpentane appears as an apparent initial 
product and its initial ratio to dimethylpentene consti- 
tutes a measure of the degree of diffusional control 
introduced by hydrocarbon concentration gradients. 
Under the conditions employed in the vapor phase re- 
action, such gradients were small or negligible for 
oxidized nickel wire, large on 40-60 mesh nickel- 
silica and still larger on 20-40 mesh nickel-silica. In 
the liquid phase at room temperatures on 100-200 
mesh nickel-silica, the concentrations gradients of 
olefin were small but those of hydrogen appeared to 
introduce a serious degree of diffusional limitation. In 
the liquid phase, the ratio of the rate constants of 
hydrogenation of the diene and of the mono-ene was 
about 9 and the ratio of 3, 3-dimethylbutene and 

3, 3-dimethylpentene was 1.6. Assuming that the 
kinetic forms for the rates of hydrogenation of diene 
and mono-ene are identical, a kinetic treatment of the 
course of hydrogenation is derived as a function of the 
initial ratio of mono-ene to alkane. (Author) 


PB 156 104 $6.60 

Ohio State U. ResearchFoundation, Columbus, 
STRUCTURES OF TRINITRO-AROMATIC CRYSTALS 
AND RELATED SUBSTANCES, by P. M. Harris. 
Final rept. on Contract AF 18(600)1371. Sep 59, 7Op. 
20 refs. Rept. 622; AFOSR-TR-59-165; AD-228 781. 


DESCRIPTORS: *Nitrobenzenes, *TNT, *RDX, *Ex- 
plosives, Molecular structure, Crystal structure, 
Chlorides, Lead compounds, *Styphnates. 


Determinations were made of the molecular and crys - 
tal structures of trinitro-derivatives of benzene and 
related explosives, including sym-trinitrobenzene, 
RDX, TNT, picryl chloride, and lead styphnate. 


Physical Chemistry 


PB 154908 $1.60 

Alabama U., University. 
A STUDY OF THE CHEMISTRY OF NIOBIUM AND 
ITS RELATED ELEMENTS, by James L. Kassner. 
Final rept. on Contract AF 18(600)1567. 31 July 60, 
17p. 16 refs. AFOSR-TR-60-99; AD-251 857. 


DESCRIPTORS: *Niobium, *Transition elements , 
*Rhenium, Complex compounds , Chelate compounds , 
Chemical analysis, Determination, *Reagents , Ultra- 
violet spectrophotometers , Spectrographic analysis, 
*Oximes , Ultraviolet spectroscopy, Chemical prop- 
erties , Chemical reactions. 
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The possibility of using 4-methylnioxime as a chelating 
reagent for Re was explored. The method developed 
was based on the formation of a soluble, stable, 
yellow-green rhenium-4-methylnioxime chelate, 
where Re (VII) is reduced by SnCl2 in a dilute HCl 
solution in the presence of 4-methylnioxime. The cal- 
culated molar extinction coefficient for rhenium-4- 
methylnioxime is about 68,900, compared to less than 
45 ,000 reported for other methods for Re. This 
method is applicable to the spectrophotometric determi - 
nation of less than 0.001% of Re in molybdenite con- 
centrate and in molybdenite roaster flue dust. Inter- 
fering elements were removed by evaporation with 
HCl, hydrous oxide precipitation with NH3 and organo- 
metallic compound formation with ethyl xanthate, and 
extraction from a dilute HC] solution with chloroform. 


ANL-6335 $0.75 

Argonne National Lab., Ill. 
A STUDY OF THE EMANATION METHOD FOR THE 
DETERMINATION OF THE SURFACE AREA OF 
THORIUM OXIDE, by S. B. Skladzien. Rept. on Con- 
tract W-31-109-eng-38. Apr 61, 3lp. 


PB 155 107 $2.60 

Cincinnati U., Ohio. 
THE KINETICS AND MECHANISM OF THE REAC- 
TION OF BOROHYDRIDES WITH WEAK ACIDS, by 
Raymond E. Dessy and Edward Grannen, Jr. Rept. on 
Contract AF 49(638)824. Nov 60, 24p. 25 refs. AFOSR 
TN-60-1467; AD-252 173. 


DESCRIPTORS: *Reaction kinetics, *Chemical reac- 
tions, Borohydrides, Phenols, Alkali metal compounds, 
Acids, Isotopes, Lithium compounds, Sodium com- 
pounds, Deuterium. 


Data are given for the following: (1) the mechanism of 
the reaction of sodium borohydride with phenols in 
diglyme, (2) reaction of lithium borohydride with vari- 
ous weak acids in diglyme, and (3) deuterium isotope 
effects in these systems. Reaction (1) obeyed the rate 
law of d(H9)/dt equals to k(phenol squared) (NaBH4)/(so- 
dium phenoxide). Evidence indicated that @OH9(+) is the 
attacking species; ky/kp (phenol) is 1.7. The reaction 


of LiBH4 with CH3OH is similar; kpy/kp (LiBH4) is 0. 63. 
These isotope effects, in addition to the fact that the 
rate of reaction of LiBH4 with HA increases along the 
series C5H6, C4H5N, tert-BuOH, CH30H, as HA is 
varied, while the kg's of the acids increase along the 
series C4H5N, tert-BuOH, CH30OH, Cs5H6, suggests a 
four center transition state for the reactions. (Author) 


PB 155 474 $3.60 

Clarendon Lab., U. of Oxford (Gt. Brit.) 
MAGNETIC SUSCEPTIBILITIES OF ERBIUM AND 
HOLMIUM ETHYLSULPHATES, by A. H. Cooke, 
R. Lazenby and M. J. M. Leask. Technical (Scientific) 
note no. 2 on Contract AF 61(052)92. June 60, 3lp. 

17 refs. AFCRL-83; AD-253 433. 


DESCRIPTORS: Erbium compounds, Holmium com- 
pounds, *Sulfates, Ethyl radicals, *Magnetic 
susceptibility, *Rare earth compounds. 
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The magnetic susceptibilities of erbium ethylsulphate 
and holmium ethylsulphate have been measured at tem- 
peratures between room temperature and 1.3°K. The 
results are compared with the values calculated from 
paramagnetic resonance data, and good agreement is 
obtained. The susceptibility of the erbium salt at low 
temperatures can be accounted for by a ground doublet 
having gy =1.58+ 0.05 and g: =8.53+ 0.05, with the 
lowest excited states some 50 cm! above the ground 
doublet. The susceptibility of the holmium salt in the 
helium range of temperatures can be accounted for by a 
triplet ground state having g,) =7. 70+ 0.05 and 

g: =3.86+ 0.05, split into a doublet and a singlet, the 
singlet being 5.5 cm™! above the doublet. The Jahn- 
Teller splitting of the doublet is not more than 0.1 cm™ 
(Author) 


PB 155545 $3.60 
Georgia Inst. of Tech. Engineering Experiment 
Station, Atlanta. 
A STUDY OF THE ALTERATION OF WATER DROP- 
LET SUPERCOOLING BY FOREIGN VAPORS, by 
Warren P. Hendrix, F. Kenneth Hurd and Clyde 
Orr, Jr. Final rept. on Contract AF 19(604)4970. 
28 Feb 61, 34p. 11 refs; AD-253 798. 


DESCRIPTORS: *Drops , Freezing, *Water vapor, 
Gases , Temperature, Determination, Contamination, 
Nitrogen, Vapors. 


An investigation was made of water vapor supercooling 
using an expansion chamber technique. The tempera- 
ture of spontaneous droplet freezing was determined 
with small percentages of various contaminants in an 
otherwise pure nitrogen atmosphere. The temperature 
of the ambient gas at the time of freezing was used to 
establish the droplet temperature. A calculation of 
temperature rise during an expansion due to heat 
leaking in from the walls of the chamber was made to 
test the assumption that the droplets have sufficient 
time to reach thermal equilibrium with the gases. It 
was found that sufficient time did indeed occur, there- 
fore the freezing temperature of the droplets could be 
satisfactorily calculated from expansion data. The 
freezing temperature of the water droplets produced 
by a rapid pressure reduction in a pure nitrogen at- 
mosphere was found to be -45.5° * 0.49 C. The va- 
pors of ethylamine and turpentine in less than one per 
cent quantities produced a decisive lowering of this 
freezing temperature. Freezing temperatures in the 
presence of all the other gases and contaminants inves+ 
tigated, including argon, nitric oxide, nitrous oxide, 
carbon dioxide, n-butanol, ethanol, aniline, a-pinene, 
l- pentene, and 2-methy-2-butene, were very near 
that of a pure nitrogen atmosphere. (Author) (See also 
PB 147 488) 


PB 154730 $6.60 


Miami U., Oxford, Ohio. 
X-RAY STUDIES OF SALT SOLUTIONS, by Howard L.. 
Ritter. Rept. on Contract AF 18(600)485. Dec 60, 66p. 
7 refs. AFOSR-46; AD-253 967. 


DESCRIPTORS: *Solutions, *Molecular structure, 
*Sterochemistry, *X-ray diffraction analysis, Liquids, 
X-ray diffraction cameras, *Crystal structure, *Salts, 
Phase studies, Chemical reactions, Water, Iodides, 
Barium compounds, Cadmium compounds. 



























































Since the majority of chemical processes take place in 
the liquid state, ignorance of the exact geometrical 
nature of the participating species is a distinct handicap 
to the study of chemical reactions. Even in water, the 
most common vehicle for reactions in solution, the 
structure of simple ions is very uncertain. The re- 
search presented here was originally projected to ex- 
plore the possibility of using X-ray diffraction methods 
to elucidate the structures of simple species in 

solution. 


PB 155140 $2.60 


Milan U. (Italy). 
ELECTROCHEMICAL BEHAVIOUR OF OXYGEN AND 
HYDROGEN PEROXIDE ON TITANIUM ELECTRODES, 
by G. Bianchi, G. Caprioglio and others. Technical 
(scientific) note no. 2 on Contract AF 61(052)260. 

30 Aug 60, 30p. 15 refs. AFOSR-TN-60-859; 
AD-252 353. 


DESCRIPTORS: Electrochemistry, *Titanium, 
*Electrodes, Oxygen, Hydrogen compounds, Peroxides, 
Reduction, Polarization, *Cathodes (Electrolytic cell). 


The electrochemical behaviour of O and H704 on Ti 
electrode was studied by means of polarization curves. 
Ti is an efficient electrodic material for the cathodic 
reduction of O and H202. The tension at which the 
cathodic reduction of O occurs is almost independent 
from the pH. The behaviour of Ti as regard the elec- 
trochemical processes of O2 and H202 is comparable to 
that of other metals like Ag and Au, in acid and neutral 
solutions. In alkaline solution the reversible reaction 
O2 yields H202 occurs at tension about + 100/+200 mV 
(NHS) on many metals (Pt, Ag, Au, graphite). On the 
contrary on the Ti the reaction occurs at a less noble 
tension (- 300 mV NHS). (Author) 


ORNL -3088 $0.50 

Oak Ridge National Lab., Tenn. 

MEASUREMENT OF DISSOCIATION PRESSURE OF 
MOLYBDENUM FLUORIDE-SODIUM FLUORIDE 
COMPLEX, by F. R. Groves, Jr. Rept. on Contract 
W-7405-eng-26. 17p. 


ORNL-2770 $0.50 


Oak Ridge National Lab., Tenn. 

PRODUCTION OF URANIUM METAL FROM UF¢ BY 
DIRECT REDUCTION WITH LITHIUM OR SODIUM 
AMALGAM, by O. C. Dean. Rept. on Contract 
W-7405-eng-26. 23p. 


ORNL -3084 $0.50 

Oak Ridge National Lab., Tenn. 

SOLUBILITIES OF URANYL AND IRON (III) DIBUTYL 
AND MONOBUTYL PHOSPHATES IN TBP SOLVENT 
EXTRACTION SOLUTIONS, by W. Davis, Jr. Rept. on 
Contract W-7405-eng-26. L5p. 


IDO-14543 $0.50 

Phillips Petroleum Co., Idaho Falls. 
BASIC STUDIES OF CHEMICAL STABILITY IN 
EXTRACTION SYSTEMS. I. THE EFFECT OF 
ZIRCONIUM NITRATE AND NITRIC ACID UPON THE 
CHEMICAL STABILITY OF TRIBUTYL PHOSPHATE, 
by A. J. Moffat and R. D. Thompson. Rept. on Con- 
tract AT(10-1)-205. 14 Apr 61, 17p. 


IDO-14545 $0.50 

Phillips Petroleum Co., Idaho Falls. 
PLANT TESTS ON THE DECOMPOSITION OF 
NITROUS OXIDE OVER A HEATED RHODIUM 
CATALYST, by L. T. Lakey. Rept. on Contract 
AT(10-1)-205. 17 Apr 61, 9p. 


DP-573 $0.50 
Savannah River Lab., Aiken, S. C. 
A POLAROGRAPHIC TEST FOR SOLVENT QUALITY, 
by R. C. Propst. Rept. on Contract AT(07-2)-1. 
Apr 61, Lip. 


PB 155 134 $2.60 

Technical U. of Norway, Trondheim. 
AN ATTEMPT TO DETERMINE THE STRUCTURE 
PARAMETERS OF CONDENSED RING HYDRO- 
CARBONS USING THE ELECTRON DIFFRACTION 
METHOD IN GAS MOLECULES, by Otto Bastiansen. 
Rept. on Contract AF 61(052)72. 23 Nov 60, 24p. 
11 refs, AFOSR TN-60-1260; AD-252 439. 


DESCRIPTORS: *Naphthalenes, *Anthracenes, *Poly- 
cyclic compounds, *Molecular structure, Gases, 
Molecules, Electron diffraction analysis, Chemical 
bonds, Hydrocarbons. 


Electron diffraction studies have been carried out to 
determine the molecular structure of naphthalene, 
anthracene, and coronene, using least-squares refine- 
ment, For naphthalene a set of structure parameters 
are obtained of approximately the same accuracy as 
those from the X-ray crystallographic studies. For 
anthracene the present study leads to ambiguity, and 


no single set of parameters can be presented. For 
coronene the investigation leads to a unique set of 
values for the C-C bond distances, but the standard 
deviations are so large that at least two of the distance 
values must be considered as rather uncertain. 
(Author) 


PB 156113 $2.60 


Ultrasonic and Electrochemistry Research Lab., 
Western Reserve U., Cleveland, Ohio. 
THE CATHODIC POLARIZATION ASSOCIATED WITH 
THE OXYGEN ELECTRODE, by Ernest Yeager, 
R. R. Witherspoon and others. Technical rept. no. 2 


on Contract Nonr-581(00). 15 Mar 53, 23p. 9 refs. 
AD-7654, 
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DESCRIPTORS: *Primary batteries, *Electrodes, 
*Polarization, *Oxygen electrodes, Ultrasonics, 
Electrochemistry. 


Cathodic polarization measurements were made by 
the commutator technique with O on partially water - 
proofed active C electrodes in an alkaline solution. The 
results indicated that even at appreciable current den- 
sities, the electrochemical conversion of adsorbed O 
to the perhydroxide ion is essentially reversible. The 
rate-determining steps are primarily associated with 
the conversion of gas-phase O to adsorbed O and the 
removal of excess perhydroxide ions from the 
solution-electrode interface through diffusion, elec- 
trolytic transport, and/or decomposition. Conclusions 
regarding the use of O cathodes in primary batteries 
indicate that cathodic polarization is not excessive for 
battery operation at current densities as high as 

100 amp/sq ft if pure O is used. The use of a specific 
catalyst in the C electrode to decompose perhydroxide 
ions yields superior performance in terms of potential 
and efficiency. At high current densities, cathodic po- 
larization decreases with increasing conductivity of 
the basic solution. Partial waterproofing is required 
for the C electrodes because of the low solubility of 

O in aqueous solutions. The degree of waterproofing 
is critical for a particular electrolyte and represents 
a compromise between low polarization and long 
performance. 


EARTH SCIENCES 


PB 155705 $23.50 

Aero Service Corp., Philadelphia, Pa. 
TERRAIN ANALYSIS OF ICE-FREE LAND SITES IN 
ARCTIC CANADA, by Albert E. Pressman, Richard 
L. Stitt and others. Final rept. on Contract 
AF 19(604)6182. Feb 61, 490p. 98 refs. Rept. 
no. 0047-30; AFCRL-206; AD-253 701. 


DESCRIPTORS: *Terrain, Arctic regions, Canada, 
Analysis, *Climate, Geology, *Landing fields, 
Aircraft. 


The major purpose of this project was the identifica- 
tion, location and preliminary terrain analysis of the 
most promising ice-free natural landing sites within 
the Canadian Arctic, north of the 65th parallel. This 
analysis, for the most part, devotes itself to the 
written and graphic description of the 50 ice-free 
landing sites located within the area. 


PB 156 336 §=6©$6. 40 
Army Engineer Research and Development Labs. , 
Fort Belvoir, Va. 

GEODIMETER, MODELS I AND II, by C. Edward 


Westerman. Rept. for Jan 53-Dec 56. 21 Aug 57, 64p. 


Technical rept. 1495-TR: AD-143 086. 
This report released for sale to the public 19 June 61. 
DESCRIPTORS: *Range finding, Instrumentation, 


Measurement, *Mapping, Geodesy, Light, Reflection, 
Tests. 


This report covers the tests, modifications, and eval- 
uation of large, precise Geodimeters, Models | and II, 
to determine their suitability for use by the Corps of 
Engineers and User Agencies in establishing and ad- 
vancing first-order control. Included are tests under 
laboratory, normal field, arctic, and desert conditions; 
studies of reflector systems, tower mounting of instru- 
ments, modification of equipment by the contractor to 


correct design deficiencies; and the procurement of 
Geodimeters for the Army Map Service, Inter- 

American Survey, and the U. S. Coast and Geodetic 

Survey, Manuals were prepared and operating and 

maintenance instructions were given to personnel of the 

Army Map Service, the U. S. Coast and Geodetic Sur- 

vey, and Ordnance Corps, and the Navy Hydrographic 

Survey. The report concludes that: (a) Both Model I 

and II Geodimeters are capable of determining dis- 

tances to the order of accuracy required for first-order 

baseline measurements (1/300, 000) when the length is 

greater than 3 mi; for distances from | to 3 mi, 

second-order accuracy (1/150, 000) is assured, and 

with additional observations, first-order results can be 
approached; (b) The Geodimeters meet the military 
characteristics, except as indicated in Appendix C, and 

have many advantages over conventional first-order 
taping methods in measuring baselines or other precise 
distances. (Author) 


Climatology and Meteorology 


PB 155659 $3.60 

Aeronautical Icing Research Labs., Bartlett, N. H. 
FOG STUDIES AT ARCATA, CALIFORNIA UNDER 
“OPERATION PEA SOUP" 1960, by G. P. Ettenheim, Jr., 
J. B. Howe, and D. B. Lockwood. Rept. for 15 Feb 60- 
14 Feb 51 on Contract AF 19(604)7210. Mar 61, 38p. 
18 refs. Technical note no. 570; AFCRL-261; 
AD-254 105. 


DESCRIPTORS: *Fog, California, Analysis, Instru- 
mentation, Punched card methods, Visibility, 
Meteorological radar. 


PB 154 888 $9.10 
Air Force Cambridge Research Labs. , Bedford, 
Mass. 
CONTRIBUTIONS TO STRATOSPHERIC METEOROL- 
OGY, VOLUME II, by Thomas R. Borden, Jr. Wayne 
S. Hering and others. Rept. for Aug 58-Apr 60. 
Sep 60, 107p. 49 refs. GRD Research Notes no. 1; 
AFCRL-TN-60-689; AD-250 586. 


DESCRIPTORS: *Stratosphere, Temperature, *Wind, 
Weather forecasting, Meteorological] data, Tables. 


Contents: 

On the general circulation of the stratosphere 

The correspondence in stratospheric and tropospheric 
flow patterns 

The mean temperatures at the 20, 15, and 10-mb 
levels 

The wind field at 100, 000 ft during 1957 and 1958 

Relationships between ozone and meteorological 
parameters in the lower stratosphere 
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ones 


Assessment of the wind forecasting problem in the 
stratosphere 

A most surprising discovery (a historical note on the 
tropopause) 

(See also PB 151 327) 


PB 154 897 $3.60 

Air Force Cambridge Research [Labs] Bedford, Mass. 
HYPSOMETER FOR CONSTANT LEVEL BALLOON, 
by Walter C. Wagner. June 60, 35p. 5 refs. Instrumen- 
tation for Geophysics and Astrophysics no. 14; AFCRC- 
TR-60-262; AD-250 583. 


DESCRIPTORS: *Hypsometers, Design, Barometric 
pressure, Measurement, Stratosphere, Balloons, 
Operation, Experimental data, Effectiveness. 


A recently-developed hypsometer was made to measure 
atmospheric pressures in the stratosphere during bal- 
loon flights of 5 to 12 days duration. Design considera - 
tions, various performance data, and sources of error 
are discussed. In this instrument a pure liquid is elec- 
trically preheated to its boiling point and the atmos- 
pheric pressure is determined from the known boiling 
temperature-pressure characteristic of the liquid. 
Temperature is detected by a bead thermistor whose 
resistance is measured at predetermined intervals by a 


modified Wheatstone bridge, and the data are teleme- 
tered. Results indicated that the hypsometer was an 
accurate and highly sensitive device for determining 
low pressures. An improved model, in which the low- 
pressure range and duration time are extended and the 
calibration and data-reduction procedures simplified, 
is ready for flight test. (Author) 


PB 154 889 $1.10 


Air Force Cambridge Research Labs. , Bedford, Mass. 
WIND SPEEDS FROM GMD-1 ASCENTS COMPUTED 
ELECTRONICALLY COMPARED TO PLOTTING 
BOARD RESULTS, by Henry A. Salmela. Oct 60, 10p. 
5 refs. GRD Research Notes no. 47; AFCRL- 
TN-60-804; AD-250 861. 


DESCRIPTORS: Upper atmosphere, *Atmospheric 
sounding, *Wind, Measurement, *Electronic recording 
systems, Height finding, Plotting boards. 


For 30 upper-wind soundings at Montgomery, Alabama, 
most of the wind speeds evaluated by plotting board in 
the field for each minute of ascent up to 7 kn, andeach 
even minute above that level up to 16 km, differ only 
slightly from the corresponding speeds evaluated for 
each identical interval by an electronic computer. The 
differences increase with height, but even at 50, O000ft 
the median absolute difference is only 1. 6 m/sec. 
Some individual differences are large enough to raise 
questions about the accuracy of winds computed by 
present methods for the upper portions of some flights. 
(Author) 


PB 155593 $3.60 

Florida State U. [Tallahassee]. 
THE STRATOSPHERIC WARMING OVER NORTH 
AMERICA IN 1957. 1. HEIGHT, TEMPERATURE, 
VELOCITY, AND VERTICAL MOTION AT THE 
100-mb SURFACE, by Richard A. Craig, M. A. Lateef 


and R. A. Mitchem. Scientific rept. no. 1 on Contract 
AF 19(604)5471. 1 Apr 61, 36p. 8 refs. AFCRL-279; 
AD-254 009. 


DESCRIPTORS: *Stratosphere, Heating, Temperature, 
Vortices, Turbulence, Motion, North America. 


This report outlines briefly the assumptions and proce- 
dures being used to compute various meteorological 
parameters at half-day intervals at a series of grid 
points over North America and the adjacent North 
Atlantic. Distributions of height, temperature, relative 
vorticity and vertical motion at the 100-mb surface are 
displayed at intervals of 48 hours throughout the period, 


and the evolution of these distributions is discussed. 
(Author) 


PB 155 894 $5.60 

Geophysical Inst., U. of Alaska, College. 
THE AVERAGE MORPHOLOGY OF GEOMAGNETIC 
STORMS WITH SUDDEN COMMENCEMENT, by 
Masahisa Sugiura and Sydney Chapman. Scientific 
rept. no. 2 on Contract AF 19(604)2163. Mar 61, 53p. 
18 refs. AFCRL-272; AD-254 915. 


DESCRIPTORS: *Magnetic storms, Harmonic analysis, 
Storms, Magnetism, Intensity, Analysis. 


This paper describes the average morphology of geo- 
magnetic storms with sudden commencement. A 
numerical intensity index was assigned to each of 346 
storms occurring in 1902~— 45. On the basis of these 
indices the storms were divided into three sets, of 

136 weak, 136 moderate, and 74 great storms. Their 
morphology was studied separately. For weak storms 
records were analyzed from 26 magnetic observatories, 
ranging in geomagnetic latitude from 80°N to 48°S; and 
for moderate and great storms, from 10 observatories, 
80°N to 19S. The storm-time variation Dst and the dis- 
turbance longitudinal inequality DS were determined for 
the first three storm days for different latitudes. The 
DS variation was obtained, and harmonically analyzed, 
for each of the first eight quarter-day intervals and for 
the succeeding three 8-hour intervals. New features of 
storm morphology during the first few hours of storm 
time were discovered: namely, that DS reaches its 
maximum in about two or three hours from the storm 
commencement, and that its phase rapidly changes dur- 
ing the first few storm hours. In other respects the re- 
sults confirm those previously obtained by Chapman, 
and much extend them. At Huancayo, nearly on the 
magnetic equator, some features of the storm field are 
found to be abnormal. (Author) 


PB 155 600 $4.60 


Hawaii Inst. of Geophysics, Honolulu, 
AN INVESTIGATION INTO THE RELATIONSHIP OF 
MONTHLY CIRCULATION INDICES AND ANOMA- 
LIES TO TYPHOON DEVELOPMENT (IN THE WEST- 
ERN PACIFIC) by M. M. Orgill. Scientific rept. 
no. 2 in Contract AF 19(604)7229, continuation of Con- 
tract AF 19(604)1942. Aug 60, 47p. 15 refs. 
AFCRL-TN-60-834; AD-253 496. 


DESCRIPTORS: *Tropical cyclones, Wind, *Weather 
forecasting, Pacific Ocean, Marine meteorology. 


Evidence is presented which indicates that a strong 
contributing factor for the frequency maximum in the 
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Western Pacific area is its favorable position with 
respect to an active cyclogenetic region near the 
Bering Sea-Aleutian Island area. Monthly typhoon in- 
cidence was found to be significantly correlated with 
pressure-height anomalies in this region. The posi- 
tion and intensity of the western section of the 
subtropical ridge were also related to typhoon fre- 
quency but to a lesser extent. A modified Hovmoller 
diagram was prepared and analyzed for the 1956 
typhoon season in order to examine on a daily synoptic 
basis the relationships derived from monthly mean 
data. The results suggests that there is an interaction 
between intensifying distal troughs in the circumpolar 
westerlies and troughs in the easterlies such that per- 
turbational energy released into the easterlies is prop- 
agated through amplification of downstream troughs 
and ridges. (Author) 


PB 156101 $2.23 

Hydrodynamics Lab., U. of Chicago, Ill. 
STUDIES IN EXPERIMENTAL HYDRODYNAMIC ANA- 
LOGUES OF THE ATMOSPHERE, by Dave Fultz. Final 


rept. for 1 July 55-31 Aug 58 on Contract AF 19(604)1292. 


Dec 58, 223p. 345 refs. 
AD-211 199. 


AFCRC] TR-59-204; 


DESCRIPTORS: *Atmosphere, *Hydrodynamics, Jet 
streams (Meteorology), *Convection. 


The completed papers included in the report represent 
detailed results attained in the study of rotating thermal 
convection in cylindrical disks (dishpans) or annuli. 


PB 155 186 $4.60 


Illinois State Water Survey, Urbana. 
RADAR INVESTIGATIONS OF ILLINOIS HAIL- 
STORMS, by Kenneth E. Wilk. Scientific rept. no. 1 
on Contract AF 19(604)4940. 15 Jan 61, 47p. 9 refs. 
AFCRL-TN-61-202; AD-252 198. 


DESCRIPTORS: *Hail, *Storms, Radar analysis, 
*Radar echo area, *Meteorological radar, Identifica- 
tion systems, Illinois. 


The use of radar in the detection and identification of 
severe thunderstorms was considered. Methods used 
in the collection of radar and meteorological data for 
severe local hailstorms are discussed. Results are 
shown of a comparison between surface hail observa- 
tions and radar echo intensity measurements for vari- 
ous altitudes. It is suggested that identification of hail- 
producing thunderstorms is possible in the Midwest by 
examining the radar echo intensity between 20,000 and 
25,000 ft for a radar reflectivity factor exceeding 

1 x 100,000 mm raised to the 6th power/cu m. 
(Author) 


PB 155 187 $7.60 


Illinois State Water Survey, Urbana. 
STUDIES OF RADAR-DEPICTED PRECIPITATION 
LINES, by Stanley A. Changnon, Jr. and FloydA. Huff. 
Scientific rept. no. 2 on Contract AF 19(604)4940. 
15 Feb 61, 72p. 12 refs. AFCRL-225; AD-252 197. 


DESCRIPTORS: Storms, *Precipitation, Radaranalysis, 
*Meteorological radar, Climatic factors, Detection, 
Measurement, Illinois 


Three separate studies were made: (1) a radar climato- 
logical description of precipitation lines as displayed 
by the CPS-9, (2) a similar investigation using the 
APS-15, and (3) the radar characteristics of precipi- 
tation lines associated with heavy rainstorms. These 
investigations were made to supplement the limited 
knowledge available concerning precipitation lines, with 
particular attention to severe weather phenomena and 
heavy rainstorms. Data are presented to describe rain- 
fall line characteristics such as movement, orientation, 
duration, size, and growth tendencies. It was found 
that severe weather and heavy rainfall lines were 
larger, persisted longer, moved faster, and rotated 
more than other lines. (Author) 


PB 154 231 $1.60 

ITT Federal Labs., Nutley, N. J. 
TRADE WINDS DUCT INVESTIGATIONS. Final rept. 
on Contract AF 19(604)7371. Jan 61, 18p. AFCRL-TR- 
60-366; AD-249 919. 


DESCRIPTORS: *Atmosphere, Ducts, *Radio interfer- 
ence, Very high frequency, Radio signals, Reflection, 
Tests, Caribbean Sea. 


Recent meteorological measurements showed that a 
duct exists at an altitude of about 5000 ft between the 
coasts of Africa and Brazil. It is believed that this duct 
may also exist over a large part of the Trade Wind 
area. Tests were made between two aircraft flying in 
the duct. At a distance of 1200 naut mi, transmission 
loss at 200 mc was only 50 db greater than the theoret- 
ical loss.. Such an elevated duct could also reflect V 
VHF radio energy. Since it is desirable to avoid the 
use of aircraft in a permanent radio link, ITT Federal 
Laboratories suggested that further transmission tests 


be made to determine the loss between two ground 
stations in the Trade Wind area. (Author) 


PB 155 109 $2.60 


Puerto Rico U., Mayaguez. 
SPORADIC-E AS ABSERVED FROM MAYAGUEZ, 
P. R. BY BACKSCATTER SOUNDERS, by B. Dueno. 
Research rept. no. 3 on Contract AF 49(638)172. 
[1959] 23p. 5 refs. AFOSR-35; AD-252 696. 


DESCRIPTORS: *Meteorological radar, *lonospheric 
propagation, Scattering, Ionosphere, Diurnal 
variation. 


Sporadic - E activity has been recorded at Mayaquez, 
P. R. (latitude 18-12-25N) using backscatter tech- 
niques, from January 1958 to May 1960. Two channels, 
one on 21.6 Mc/s and another on 40.68 Mc/s were used 
during the entire period to record this data. In addi- 
tion, data was obtained on 49.68 Mc/s from July 1959 
to May 1960. Data was obtained continuously and was 
recorded at one minute intervals on 16 mm film. 
(Author) 
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PB 155590 $5.60 


Lamont Geological Observatory, Palisades, N. Y. 
GEOPHYSICAL AND OCEANOGRAPHIC RESEARCH 
IN THE ARCTIC OCEAN, by Kenneth Hunkins. Final 
rept. on Contract AF 19(604)2030. 15 Nov 60, 52p. 
AFCRL-TR-60-425; AD-253 807. 


DESCRIPTORS: Arctic regions, *Oceanography, 
*Weather stations, Ocean bottom, Sea water, Float- 
ing bodies, *Ice, Wave transmission, Oceanographical 
data, Propagation, Oceans, *Seismic waves, *Geo- 
physics, Instrumentation, Underwater sound trans - 
mission. 


The use of stations on drifting pack ice for geophysical 
and oceanographic studies of the Arctic Ocean proved 
highly successful. The investigations, by Lamont Geo- 
logical Observatory from Drifting Stations Alpha, 
Bravo and Charlie provided new information about the 
environment of the Arctic Ocean. A prominent 
topographic feature, the Alpha Rise, was delineated 
and mapped from Station Alpha. The floor of the Arc- 
tic Ocean was observed directly for the first time in 
submarine bottom photographs. Unique deposits of 
gravel were found on the ocean floor and found to have 
been ice-rafted from a glacial shore area, Acoustic 
wave propagation in the ice revealed large seasonal 
changes in velocity. The Chukchi Rise was delineated 
in detail with fathograms produced by a precision 
depth recorder on Station Charlie. Long range deep- 
water underwater sound transmission was also 
observed from this station and the results interpreted 
in terms of normal mode theory. Finally, at Station 
Bravo, shallow-water underwater sound transmission 
was observed and found to agree with theory for nor- 
mal modes propagating in an ice-water-sediment 
system. (Author) 


PB 154041 $1.10 

Visibility Lab. , U. of California, San Diego. 

ON THE EFFECT OF SUN ALTITUDE ON THE 
HORIZONTAL DISTRIBUTION OF NATURAL LIGHT 
UNDERWATER, by J. E. Tyler. Rept. on Contract 
NObs-72092. Apr 60, 8p. 3 refs. SIO Ref. 60-17; 
AD-251 820. 


DESCRIPTORS: *Underwater illumination, Light, Dis- 
tribution, Water, Reflection, Diffusion, Oceanography. 


Skylighting which is symmetrical about the zenith gen- 
erates a light vector diagram which is symmetrical 
about the vertical axis. When the sun departs from a 
position of symmetry the light vector diagrams become 
distorted. The extent of this distortion can to some 
extent be predicted from a knowledge of the scattering 
and reflecting properties of the water. The method of 
prediction is explained. (Author) 


Physics of the Atmosphere 


PB 154 884 $5.60 
Air Force Cambridge Research Labs. , Bedford, 
Mass. 
EXPLORATION OF THE IONOSPHERE WITH TELEM- 
ETERING MONOCHROMATORS AND RETARDING 
POTENTIAL ANALYZERS, by H. E. Hinteregger. 
Aug 60, 53p. 17 refs. GRD Research Notes no. 39; 
AFCRL-TN-60-485; AD-250 581. 


DESCRIPTORS: *ionosphere, Exploration, Rockets, 
*Telemetering data, *Monochromatic light, Ultraviolet 
radiation, X-rays, Measurement, Ions, Density, 
*Mass spectrometers, Sounding rockets. 


Rocket measurements of solar extreme ultraviolet and 
x-ray fluxes are discussed as a new basis for experi- 
mental ionospheric research. Much detailed comple- 
mentary information canbe obtained from experiments 
with retarding potential analyzers particularly those of 
paralle] plane geometry. The analyzer's performance 
characteristic can be readily used for many different 
probing objectives including the analysis of highly 
anisotropic regions of ionospheres and for ion densi- 
ties as low as that expected for the interplanetary 
space. (Author) 


PB 154 882 $2.60 
Air Force Cambridge Research [Labs. ] Bedford, 
Mass. 
LAGRANGIAN AND EULERIAN RELATIONSHIPS IN 
THE ABSENCE OF BOTH HOMOGENEITY AND TIME 
STEADINESS, by Morton L. Barad and Duane A. 
Haugen. May 60, 24p. 9 refs. GRD Research Notes 
no. 32; AFCRC-TN-60-299; AD-240 622. 


DESCRIPTORS: *Gas diffusion, Gas flow, Turbulent 
flow, Determination, Motion, Oscillation, Particles, 
Airborne, *Atmosphere, Contamination. 


For the conditions of homogeneous and statistically 
steady turbulence, Taylor showed that the variance of 
the lateral distribution of particles downwind from a 
continuous point source may be expressed in terms of 
the Lagrangian correlation coefficient. The signifi- 
cance of the absence of the combination of homogeneity 
and time steadiness is studied for two cases of atmos- 
pheric flow: (1) a single wave travels through the 
medium, and (2) an oscillation in time, homogeneous 
with respect to the horizontal space coordinates, 
occurs. For these cases, the variance of the distribu- 
tion of the particles in terms of the Lagrangian corre- 
lation coefficients can be expressed for only certain 
values of travel] time when the emission time is given. 
A diffusion experiment conducted in a flow pattern is 
analyzed, and the Lagrangian-Eulerian relationships 
discussed. The results of the investigation are applied 
to the problems of experimental design and post- 
experiment analysis. (Author) 
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Electromagnetic Research Corp., College Park, Md. 
DETERMINATION OF IONOSPHERE PARAMETERS 
BY MEANS OF A SATELLITE ANTENNA-TYPE 
PROBE; Il. ANALYSIS FOR SPHERICAL GEOMETRY, 
by W. W. Zachary. Scientific rept. no. 2 on Contract 
AF 19(604)6656. 31 Dec 60, 43p. 12 refs. Rept. 
no. CRC-6656-2; AFCRL-235; AD-251 231. 


DESCRIPTORS: *Satellite vehicle research, Satellite 
vehicles, Spheres, *Ionosphere, *Satellite vehicle 
antennas, Density, Terrestrial magnetism, Numerical 
analysis, *Plasma physics, Geometry, Slot antennas. 


The analysis of a spherical antenna-type ionosphere 
probe is given. The change in input admittance upon 
immersion of the antenna in a magneto-ionic medium 
is evaluated by expressing the field as the sum of the 
free-space field and a secondary field. The secondary 
field is evaluated by successive approximations. Cal- 
culations are carried through in detail for the first 
approximation, Higher order approximations can be 
evaluated by the same procedure. The analysis is ina 
form which lends itself to numerical evaluation on a 
digital computer. (Author) 


PB 155 643 = $3.60 

Geophysical Inst., U. of Alaska, College. 
EXPERIMENT LUXEMBOURG, by G. C. Rumi and 

R. F. Benson. Scientific rept. no. 4 on Contract 
AF 19(604)3880. Dec 60, 36p. UAG-R111; AFCRL-286; 
AD-254 226. 


DESCRIPTORS: *lonosphere, Electromagnetic proper- 
ties, Reflection, Radio waves, Propagation, Modula- 
tion, Radio signals, Detection, *Antennas, Polariza- 
tion, *Radio transmitters, *Radio receivers, *Elec- 
tronic equipment, Radiofrequency. 


Experiment Luxembourg was designed to measure the 
electron density and electron collision-frequency as a 
function of height in the D region over College, Alaska 
using the technique of radio-wave interaction. A block 
diagram, which includes all the equipment necessary 
for the actual operation of the experiment, is described 
and illustrated in detail. The major parts of thesystem 
are: the disturbing transmitter operating on 17.5 Mc/s 
and using a 4x4 array of Yagi antennas, the wanted 
transmitter operating on~5 Mc/s and using a circular 
polarization unit with 4 dipoles arranged in a quad- 
rangle, a similar circular polarization unit and antenna 
for 5 Mc/s at the receiving site, and the delicate re- 
ceiving system which detects a cross-modulation of 
1x10 * for a one volt input signal. Some values of 
electron density and collision-frequency have been ob- 
tained and will be discussed in following publications. 
(Author) 


PB 171 852 $2.75 

Geophysics Corp. of America, Bedford, Mass 
THE UPPER ATMOSPHERE, by P. J. Nawrocki, 
K. Watanabe, and L. G. Smith. Scientific rept. no. 5 
on Contract AF 19(604)7405. Feb 61, 137p. 73 refs. 
GCA technical rept. 61-13-A; AFCRL-73; AD-253 271. 


DESCRIPTORS: *Upper atmosphere, Ionosphere, Physi- 
cal properties, Stratosphere, Density, Ionization. 


Contents: 
Density and composition 
The 1959 ARDC model atmosphere 
Fine structure of the atmospheric density (secular 
variations) 
Auroral zones (latitude variation) 
Neutral composition 
Positive ion composition 
Negative ion composition 
Ionosphere 
Atmospheric parameters (0-60 km) 
The D-region 
The E and F regions 
Solar spectrum 
0-2100 A region 
Photon flux from sun outside atmosphere in region 
1000-20, 000 A 
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Ionosphere Research Lab. , Pennsylvania State U. , 
University Park. 
AN ANALYSIS OF THE ELECTRON DENSITIES IN 
REGION F OF THE IONOSPHERE, by E. R. Schmerl- 
ing and D. Grant. Scientific rept. no. 147 on Ionospheric 
Research, Contract AF 19(604)4563. 1 Apr 61, 37p. 
12 refs. AFCRL-403; AD-254 858. 


DESCRIPTORS: *Ionosphere, Analysis, *Electrons, 
Density, Production. 


The electron-density height profiles for the mean quiet 
ionosphere, corrected for quasi-equilibrium conditions 
in the absence of movements, are examined in order to 
determine the parameters which enter into the electron- 
production and loss functions for region F. The shapes 
of the profiles are first compared with theoretical 
curves observed from a model for electron loss with no 
seasonal change. While the orders of magnitude of the 
parameters are reasonable, this model requires a scale 
height for Washington which is greater in winter than in 
summer. The mechanism for electron loss is then ex- 
amined. While the change-transfer model is successful 


in accounting for some of the more striking features ob- 


served in region F, marked departures are observed in 
detail. A hypothesis due to Ratcliffe (1959) is next ex- 
amined. While the scatter in the measured quantities 
is so large that no definitive conclusion can be stated, 
no contradictions are found to arise and the agreement 
between measurement and theory is as good as can be 
expected. (Author) 


PB 155 695 $1.60 

New Mexico U., Albuquerque. 
ATMOSPHERIC OZONE, by Victor H. Regener. Final 
rept. for Aug 56-May 60 on Contract AF 19(604)1950, 
21 Sep 60, 16p. 2 refs. AFCRL-402; AD-254 270. 


DESCRIPTORS: *Atmosphere, *Ozone, Determination, 
Telemetering transmitters, Radiosondes, Balloons, 
Flight testing. 


The work covered the development of a chemical-type 
telemetering ozone sonde for sounding balloon flights, 
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as well as the development of an ozone meter for re- 
cordings of atmospheric ozone from aircraft. The prin- 
ciple of operation of the wet-chemical aircraft recorder 
has been described (Advances in Chemistry Series 

No. 21, pp. 124-127, 1959)» The adaptation of this 
method to the recording of ozone from aircraft is de- 
scribed here. This report also contains an account of 
test flights made with the balloon sonde and with the 
aircraft recorder. 


PB 155 440 $8.60 


Ohio State U. Research Foundation, Columbus, Ohio. 
INFRARED ABSORPTION BY CARBON DIOXIDE, by 
Darrell E. Burch, David Gryvnak, and Dudley 
Williams. Scientific rept. no. 2 on Contract 
AF 19(604)2633. Jan 61, 94p. 13 refs. AFCRL-255; 
AD-253 435. 


DESCRIPTORS: *Carbon dioxide, *Gases, *Nitrogen, 
Infrared radiation, Absorption, Infrared spectroscopy, 
Measurement, Pressure, *Atmosphere. 


The infrared absorption of carbon dioxide was investi- 
gated. Samples consisting of carbon dioxide alone, and 
in binary mixtures with nitrogen, were investigated 
over wide ranges of absorber concentration w and 
total pressure P. From the absorption by each band or 
spectral interval, it was possible to determine either 
the total absorption or the mean fractional absorption 
for each sample. Curves are presented which show the 
total absorption of the CO2 bands at 1/3716, 1/3609, 
1/2350, 1/1064, and 1/961 cm for various values of © 
absorber concentration as a function of equivalent 
pressure P sub e, which is a parameter that includes 
the total pressure P and a small additional term pro- 
portional to the partial pressure of the absorbing gas. 
Absorption curves for the 1/1064 and 1/961 cm bands 
as well as for the 1/875 to 1/495 cm region, were 
obtained for different samples of CO2 at temperatures 
from ambient to approximately 70 C. For the tempera 
ture range covered it is possible to predict the in- 
crease in total absorption of the 1/1064 and 1/961 cm 
bands by use of an elementary function which is based 
on the calculated increase in population of the lower 
energy level giving rise to the absorption. (Author) 
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A technique was developed for analyzing stellar scin- 
tillation shadow patterns to determine the motion and 
structure of such patterns and the relations between 
them and the layer or layers in the atmosphere pro- 
ducing them. Equipment was constructed which mate- 
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rially reduced the difficulty of data reduction in the 
solution of the problem. The autocorrelation method 
was utilized to produce information concerning the 
location in the atmosphere of the turbulent layers 
responsible for scintillation of starlight, motions in 
these layers, persistence of the turbulent elements , 
and the sizes and shapes of the turbulent elements. 
Equipment developed for the project consists of 
specially mounted dual telescopes , photoelectric gear 
for each telescope, and an automatic correlation com- 
puter with associated circuitry. Directions and speeds 
of shadow pattern motion are measured by the dual 
probe and compared with rawinsonde data for the 
appropriate nights. A brief study of the pattern per- 
sistence is given with particular attention being paid 
to the distance traveled by the pattern before it decays 
completely. Measurements of the element sizes are 
discussed, and spectra of the pattern element sizes 
are computed as well as the spectra of density of air 
fluctuation element sizes. (Author) 
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Tabular material on the emission and transmission of 
the far infrared bands of water vapor, carbon dioxide, 
and ozone are given. The values are based entirely on 
laboratory measurements made with long optical paths 
(with the exception only of the water-vapor absorption 
in the window near 10 micron). All the bands appearing 
in the spontaneous emission of atmospheric air at 
common atmospheric temperatures are included. This 
comprises five bands, the 4.3 micron band and the 
rotational band of water vapor, the 14 micron band of 
carbon dioxide and the 9.6 and 11 micron bands of 
ozone. The ozone bands are found to be of minor im- 
portance in atmospheric heat transfer. Of greater 
importance is the overlap of the 14 micron carbon 
dioxide band and the rotational water-vapor band. 
Tables of this overlap are given. (Author) 
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It was found that the inclusion of a small amount of 
nitrocellulose in a meng | composed of 75 per cent 
Nq,03 and 25 per cent G49O03 had no appreciable effect 
upon the emission, except, perhaps, to cause activa- 
tion to occur at a lower temperature. A cathode con- 
taining 90 per cent Gd203 and 10 per cent Nd203 gave 
an emission level less than 0.1 amp-cm2 at 14000C. 
Initial indications show that the high emission from 
G4503 can be reproduced. The reason for the high 
activation is not yet known and needs further investiga- 
tion. (Author) (See also PB 153 823) 
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This manual is designed to serve as a reference text 
for persons interested in developing an analytical and 
orderly approach to management. The principles and 
procedures illustrated by this case study have been re- 
fined and proven through repeatedly successful applica- 
tions over the course of a number of years. They will 
be found highly effective for planning, evaluating and 
controlling other development programs, no matter how 
large or complex. 
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J. L Pond. Preliminary rept. 21 Mar 61, 57p. 5 refs. 
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The USNRDL experimental shelter at Camp Parks, 
California, was occupied continually by 100 male vol- 
unteers for a period of 100 hours under summer con- 
ditions of outside air temperature. During this period, 
all aspects of the shelter environment were monitored, 
as well as the actions and responses of the shelterees. 
Modifications to shelter facilities were tested, the 
palatability of and preparation procedures for an ex- 
perimental shelter diet were evaluated, and additional 
experience in shelter management was obtained. This 
is a preliminary report made in advance of complete 
analysis of the data. (Author) 
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Struthers Wells Corp., Warren, Pa. 
A NEW PROCESS FOR THE PRODUCTION OF FRESH 
WATER FROM SEA WATER, by Hans Svanoe, 
J. S. Colton (Scientific Design Co., Inc.) and others. 
Final technical rept. 18 Nov 59-1 Oct 60, on Contract 
no. 14-01-001-189. June 61, 87p. 11 refs. Saline 
Water Research and Development Progress rept. no. 47. 
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The Struthers Wells - Scientific Design process is a 
freezing process employing direct contact between 
saline water and a hydrocarbon refrigerant. If differs 
from other freezing processes principally in using 
techniques of controlled crystallization to produce large, 
uniformly sized and regularly shaped (low ratio of sur- 
face to volume) pure ice crystals. Skillful conservation 
of energy is another feature of the process. 


Aeronautical Engineering 
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Both simple supports and edges which are clamped 
against rotation at the bulkhead are considered. For 
both cases it issassumed that no strain energy is 
stored in the bulkheads. The expressions for the strain 
energy stored in the shell and rings as well as the 
potential of the external load are the same as those 
developed for the one bay case. However, the limits of 
the integrations in the axial direction are O and Lp 
where Lp is now the total distance between bulkheads. 
In addition, the strain energy stored in each ring 
frame between bulkheads must be summed in order to 
find the total energy stored in all the ring frames. 
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A proposed analytic flight path computer designed to 
guide an aircraft to a fixed point and arriving at a 
given time with a specified ground track is simulated 
and tested. The resulting flight paths for various ini- 
tial and final conditions are evaluated. The contin- 
uously computed desired-heading angle necessary to 
satisfy the initial conditions and final boundary con- 
ditions is obtained from an analytic solution deter- 
mined by the Raytheon Manufacturing Company on 

Air Force contract. This solution, which includes a 
linear interpolation approximation, is one of several 
optimum solutions in terms of the resulting flight 
paths and ease of instrumentation. The analytic solu- 
tion is successfully approximated with a diode function 
generator. The solution generates flight paths which 
successfully solve the guidance problem. The ana- 
lytic computer is compared to the elastica spring com- 
puter designed to solve the same problem. The co- 
efficient of the linear interpolation approximation is 
found to be critical for large angles of approach. Rec- 
ommendations are made which point to further investi- 
gations of the analytic solution. (Author) 
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Naval Civil Engineering Lab. , Port Hueneme, Calif. 
THE EFFECTS OF ONE MEGACYCLE ULTRASONIC 
VIBRATION ON THE COMPRESSIVE STRENGTH OF 
PORTLAND CEMENT MORTAR, by J. M. Hayhoe. 
Final rept. 9 Sep 59, 9p. Technical note N-374; 
AD-250 636L. 
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One-half of each of the ultrasonic and standard speci- 
mens were tested in compression at 7 days age and the 
other half were tested at 28 days age. At 7 days age, 
the ultrasonically prepared specimens exhibited approx- 
imately 1380 psi (24 percent) less compressive strength 
than those prepared by standard ASTM procedures. At 
28 days age, the compressive strength relationship of 
the ultrasonic and standard specimens was the same 

but the compressive strength loss increased to 2180 psi 
(28 percent). This limited investigation indicates that 
the application of 1 megacycle ultrasonic vibration to 
portland cement-water paste reduces the ultimate com- 
pressive strength of mortars made with this paste and 
that a very powerful ultrasonic generator, not pres- 
ently available, would be required to agitate construc- 
tion quantities of mortar and/or concrete. (Author) 
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This paper gives a survey and discussion of radio 
methods of distance measurement and position fix- 
ing, a general discussion of the important propagation 
characteristics and accuracy of radio wave methods, 
followed by a classification of systems and the advan- 
tages and disadvantages of radio methods. Also 
included is a description of various specific systems 
in use or under development, the types of application 
to which each is adapted, the range and accuracy al- 
ready achieved and the limitations imposed by various 


factors, especially inherent propagation characteris - 
tics. (Author) 
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Contents: Experimental investigation of amplification 
at 960 mc; Design considerations for a traveling wave 
maser at X-band; Experiments with a 3-level solid- 
state maser on 460 mc; On the doppler effect in dis- 
persive, inhomogeneous media; Observations of radio 
star scintillations at high latitudes; Measurement of 
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21 cm hydrogen line radiation from the galaxy; The 
application of masers and mavars to radio astronomy: 
Observations of solar radio noise on 150 mc; An ex 
perimental investigation of the dc and ac properties of 
electron beams; Space charge waves and electron ve- 
locity distribution in an electron beam; Space charge 
waves on an electron beam with gaussian density dis- 
tribution; On the coupling between waves in inhomo- 
geneous systems; On the interaction between space 
charge waves and electromagnetic waves in a cold 
plasma; Low frequency waves in magneto ionic media 
in the presence of a string magnetic field; Frequency 
shift by means of rotation tube; The interaction be- 
tween electromagnetic waves and electron beam in a 
waveguide device; On the field theory of the sheath 
helix TWT. 
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RESEARCH INVESTIGATION DIRECTED TOWARD 
EXTENDING THE USEFUL RANGE OF THE ELEC- 
TROMAGNETIC SPECTRUM, by P. Kusch. Quarterly 
progress rept. no. 2, 16 Mar-15 June 60, on Contract 
DA 36-039-sc-78330, and rept. also on Contracts 
Nonr -266(45), AF 49(638)(507, 557, and 631). 
15 June 60, 47p. 23 refs. CU-6-60-sc~-78330; 
AD-241 684. 
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Studies are concerned with the investigation of those 
basic physical properties of matter of interest in the 
design of masers; with the design of masers to meet a 
variety of needs; and with the application of masers to 
the study of various physical and astronomic problems 


Work in each of these aspects of maser research is 
described. The design of a radio-telescope to be uti- 
lized in a measurement of the oxygen content of the. 
upper atmosphere and not using a maser amplifier is 
discussed. Various problems in the determination of 
atomic hyperfine structures are under investigation. 
The present emphasis lies in atomic states other than 
the gound state and in reasonably short lived radio- 
active isotopes. Studies in various problems of chem- 
ical physics, principally related to the properties of 
the gases evaporated from substances that are ordi - 
narily solids are described. (Author) (See also 

PB 147 633) 
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David Sarnoff Research Center, Princeton, N. J. 
UNIPOLAR CONTROL DEVICES, by J. T. Wallmark, 
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Work was previously done in the field of integrated cir - 
cuits or devices. Experience with fabrication of par- 
ticular integrated circuits led to important conclusions 


about multi-element structures in general and therefore 
applicable not only to semiconductor devices but also to 
cryogenic, magnetic, field emission, etc. devices. 
These design considerations were then used to guide the 
selection of a suitable approach to integrated elec- 
tronics. The system of direct-coupled unipolar transis- 
tor logic was chosen as most in line with these con- 
siderations. It was found that all the logic circuits in a 
computer could be constructed in integrated form using 
this system. A typical example illustrating the princi- 
ple and at the same time providing a very attractive 
practical application is an integrated binary adder. 
(Author) 
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SWITCHING MECHANISMS, by Karl H. Seeger. Tech- 
nical rept. no. 1, 1 Mar 57-18 May 58, on Contracts 
DA 36-039-sc-73150 and AF 49(638)417. 1 Oct 58, 52p. 
40 refs. AFOSR-TN-59-57; AD-209 428. 
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A research program has been carried out to investigate 
the use of semiconductors for a TR microwave switch. 
A semiconductor switch using germanium at liquid 
helium temperature has been found superior to gasfilled 
TR tubes with respect to nondestructive breakdown. Be- 
cause of the inconvenience of the low temperature, in- 


vestigations have been made with germanium with deep 
levels at liquid nitrogen temperature. In addition, with 
ordinary germanium of various impurity concentrations 
the electron energy transfer mechanism including 
optical and acoustical phonon scattering has been studied 
at both high and low microwave power levels between 
80°K and 300°K. Electron-electron scattering seems to 
dominate the energy transfer to the lattice, since the 
high-field mobility apparently depends on the carrier 
concentration. The experimental data are in agreement 
with those obtained by DC methods. This suggests that 
the relaxation time of the carriers is smaller than 

5 x 10712 sec. (Author) 
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This paper considers the following sampled-data con- 
trol system: the forward path consists of a sampler 
with period T, a zero-order hold circuit, a linear am- 


S-22 


a «3 


a = @& *»., 


plifier and a plant with transfer function G(s) =. 
1/ Il (s-A,).. The poles of G(s) must be real distinct 
is/ 


and non-positive. Thus a single integrator is pér- 
missible. The control signal f(t) applied to the sam- 
pler is restricted by | f(t)| S1. The problem is: given 
an arbitrary set of initial conditions find the torcing 
function f(t), satisfying | f(t)| <1, and the corre- 
sponding computer to be placed in the feedback loop 
which will bring the system to equilibrium in the mini- 
mum number of sampling periods. 
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others. Scientific rept. no. 2 on Contract 
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TN-60-1157; AD-249 822. 
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Components and techniques for the generation, trans- 
mission, and detection of energy in the 100 to 300 kmc 
frequency region were investigated theoretically and 

experimentally. The design and construction of funda- 
mental components, such as harmonic generators and 
detectors, were necessary. Design data are givenfor 
these components. A detailed theoretical analysis was 


performed for the propagation characteristics of 
single-conductor transmission lines, and attenuation 
calculations were made for several dielectric image 
lines. Experimental measurements were made at 105 
and 140 kmc on these two types of surface wave- 
guides. Attenuation of these lines is compared with 
that of dominant-mode rectangular wave-guide. The 
practicability of using TE sub zero one-mode circular 
waveguide is discussed. An analysis of phase-cor- 
recting Fresnel zone plates was carried out, and sev- 
eral zone plates were designed, constructed and suc- 
cessfully tested at frequencies of 140 and 210 kmc. 
The zone plates were used at these frequencies to 
make relatively long path transmission measurements 
and were also used in a specially designed Michelson 
interferometer. The dielectric properties of a number 
of plastic materials were determined by measure- 
ments made with the interferometer. (Author) 
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tific rept. no. 9 (Series 2) on Contract AF 19(604)4118. 
15 Sep 60, 18p. 4 refs. AFCRL-31; AD-252 480. 
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An approximate theoretical study of a sandwich-wire 
antenna is presented. The two outer conductors are 
in parallel and the center conductor is bent into tri- 
angular form with a period equal to the wavelength. 


The attenuation constant is obtained. The radiation 

pattern of an array consisting of a number of sandwich- 
wire antenna is evaluated. The theoretical results are 
compared with the existing experimental data. (Author) 
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The results are described of a feasibility study of 
low-noise preamplifiers for an airborne X-band re- 
ceiver. Several classes of masers and parametric 
amplifiers were considered. Estimates of the over- 
all system noise temperature, pump frequency, and 
pump power associated with the use of each type of 
amplifier are given. The recommended receiver 
front-end consists of a traveling-wave maser cooled 
by a closed-cycle helium refrigerator, a conventional 
mixer and IF preamplifier, and a crystal-controlled 
solid-state local oscillator. Tentative values for the 
outline dimensions, weights, input power require- 
ments, and other physical characteristics needed to 
accomplish a coordinated plan for the design of the 
complete airborne communication terminal are pre- 
sented. Isometric drawings showing a recommended 
physical arrangement of the components of the re- 
ceiver front-end mounted on the antenna structure 
within the radome are provided. (Author) 
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The theoretical study and experimental measurements 
of various sliding short circuits are studied with the 
view that designs of low loss are most desirable. The 
most common short design is the plane metal disc with 
fingers along its edge that makes sliding contact with 
the waveguide walls. However, if one of the fingers does 
not make good contact, a voltage will develop across it 
and this may initiate undesirable electric arcing. Logi- 
cally, a better design might be a metal piece, or slug, 
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that does not make contact, or even come close, to the 
waveguide walls. Some of the energy will propagate 
along the waveguide section containing the slug, and a 
fraction of this energy travels again into the waveguide 

| beyond. A theory is given which shows that the piece 
has a length where the transmitted energy is a mini- 
mum. For this length, most of the energy is reflected 
at the front surface of the slug, and the difficulties of 
high power should be reduced. (Author) 
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Progress is reported for three major areas of micro- 
wave research: (1) microwave tube studies, (2) plasma 
physics studies, and (3) ferrite studies. 
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A high power antenna-dummy load switch is described 
for use in the 1220-1361 Mc frequency region. Data 
for the VSWR, insertion loss, and power handling 
capabilities are given. An approximate theory of oper- 
ation is presented which should be applicable in the 
design of similar switches for use in other frequency 
regions. (Author) 
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Microwave Research Inst. , Polytechnic Inst. of 
Brooklyn, N. Y. 
LEAKY WAVE CONTRIBUTIONS TO THE FIELD OF 
AN ELECTRIC LINE SOURCE ABOVE A PLASMA 
SLAB, by T. Tamir. Rept. on Contract AF 19(604)2031. 
9 Nov 60, 33p. 2 refs. Research rept. PIBMRI-845-60; 
AFCRL- TN-60-1158; AD-252 728 


DESCRIPTORS: *Plasma physics, Transmission lines, 
*Electromagnetic waves, Electromagnetic wave re- 
flections, *Electromagnetic fields. 


As a further continuation of the investigations of leaky 
waves in dielectric slabs, the problem of a plasma 
Slab, excited by a current line source, is analyzed. 
Since no surface waves aré’present in this case, the 
strength of the leaky waves is compared to the space 
field. The space wave field is evaluated and conditions 
for the existence of leaky waves are formulated; the 


location of leaky wave poles is then determined and 
their contribution to the field is evaluated. For most 
cases, this contribution is not appreciable and, tofirst 
order of magnitude, the total field is given only by the 
space wave. However, for very thick slabs and for 
frequencies higher than the plasma frequency, the 
leaky waves may become predominant in certain spe- 
cific directions and for some ranges in the vicinity of 
the source; on the other hand, the importance of such 
leaky waves seems to be restricted, due to the exist- 
ence of a large number of contributing poles. (Author) 
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Montana State Coll. , Bozeman. 
ITERATIVE SWITCHING NETWORKS COMPOSED OF 
COMBINATIONAL CELLS, by William Kilmer. Scien- 
tific rept. no: 1 on Contract AF 19(604)6619. 1 Dec 60, 
45p. 36 refs. AFCRL-TN-60-1108; AD-253 612. 


DESCRIPTORS: *Switching circuits, Design, *Electri- 
cal networks, Theory, Sequence switches, Synthesis, 
Reliability, Digital computers, Transients, Scheduling, 
Computers. 


An n-dimensional iterative switching network consists 
of a number of identical logic cells uniformly intercon- 
nected through discrete information channels along each 
of n axis directions in space. This paper antecedes a 
general treatment of such networks by focusing on the 
1-dimensional case, or the case of a linear cellular 
array, where cells are combinational, the information 
channels between them are bilateral, and switching is 
done synchronously with unit delay through each cell. 


These constraints are justified by demonstrating the 
behavioral equivalences which exist between corre- 
sponding combinational -cell and sequential-cell net- 
works. Three classes of networks are formed accord- 
ing to whether or not information flowing in one direc- 
tion along the cellular array is dependent upon that 
flowing in the other direction. A synoptic discussion of 
Hennie's steady-state analysis results is given for the 
three classes, and the relative merit and character of 
the class having mutually dependent information flow is 
discussed. The main part of the paper deals with this 
class as the only one which can exhibit stable-state 
memory properties, and proves several important 
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theorems concerning these properties. A transposition 
of some of Hennie's previous results ‘is given as a start 
on the transients and cycling problems. (Author) 
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New York U. Coll. of Engineering, N. Y. 

AN OPTIMIZATION PROCEDURE FOR A SINGLE- 
LINK UNIDIRECTIONAL COMMUNICATION SYS- 
TEM IN THE.PRESENCE OF ADDITIVE GAUSSIAN 
AND IMPULSIVE NOISE AND FOR DETECTION IN- 
DEPENDENT OF FADING, by Ludwik Kurz. Scientific 
rept. no. 4 on Contract AF 19(604)6168. 30 Sep 60, 
55p. 6 refs. AFCRL-TN-60-1116; AD-250 211. 


DESCRIPTORS: Digital systems, *Communication sys- 
tems, *Communications theory, Coding, Signal to 
noise ratio, Errors, Signals, Detection, *Detectors, 
Circuits, Noise. 


The basic problem is considered of transmitting dig- 
ital information through a noisy channel with minimum 
probability of error in finite time. The transmitted 
signals are average-power limited, and the noise is 
assumed to be additive Gaussian and impulsive. The 
Gaussian noise is specified by its power spectrum and 
the impulsive noise by the statistics of its amplitudes 
(large variance, zero mean) and probability of occur- 
rence in time (Poisson's distribution). Both compo- 
nents of noise are assumed to be statistically inde- 
pendent. The theory of efficient equidistant, and 
nearly equidistant codes is extended to the case of 
Gaussian and impulsive noise. It is shown that a con- 
siderable improvement in the reliability of the system 
can be achieved by slowing down the rate of trans- 
mission of information. For the white Gaussian noise 
spectrum the performance of a system using the re- 
peated equidistant code is optimum from the point of 
view of reliability and simplicity of the resulting 
detector. Performance results are given for different 
codes for white Gaussian noise and Gaussian noise 
with power spectrum that increases with frequency. A 
circuit for a simple detector to be used with equi- 
distant and repeated equidistant codes is suggested. 
(Author) 
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Ohio State U. Research Foundation, Columbus. 
ANALYTICAL STUDY ON THE TRANSVERSE 
FIELD TRAVELING-WAVE TUBES, by Fang-Shang 
Chen. Technical note no. 5 on Contract 

AF 18(600)982. July 59, 122p. 55 refs. RF-579; 
AFOSR-TN-59-985; AD-228 321. 


DESCRIPTORS: *Traveling wave tubes, Electron 
beams, Focusing, *Electric fields, Plasma oscilla- 
tions, Broadband, Microwave amplifiers, Preamplifi- 
ers. 


It is known that transverse-field traveling-wave tubes 
have a low noise figure when the beam is well colli- 
mated, The present analysis shows in detail the prop- 
erties of the slow-wave structure, the electronic mo- 
tion, and the mechanism of energy exchange between 
the electron beam and the traveling wave from which 
gain, noise figure, and frequency response are evalu- 
ated. The proposed tube has a slow-wave structure 


composed of two flat helices, each of them wound on a 
conducting metal plate but insulated from it. By prop- 
erly exciting the two helices, one obtains a transverse 
field between them. Direct potential is applied between 
the helices and the metal plates for periodic electro- 
static focusing of the electron beam. The analysis of 
the slow-wave structure shows that two fundamental 
slow-wave modes can be excited. The propagation con- 
stants and the interaction impedances of these two 
modes are calculated. Also the field configuration in 
the various regions of the slow-wave structure is 
shown, (Author) 
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Ohio State U. Research Foundation, Columbus. 
HIGH FREQUENCY OSCILLATION PHENOMENA, by 
E. M. Boone, R. M. Campbell and others. Final rept. 
on Contract AF 49(638)707. Dec 60, 26p. Rept. 
972-Final; AFOSR-72; AD-249 934. 


DESCRIPTORS: Traveling wave tubes, Amplifiers, 
Oscillators, *Microwave amplifiers, *Microwave 
oscillators, *Electron tube oscillators, X band, 
*Microwaves, Propagation, Theory, Space charges, 
*Phase shifters, *Magnetrons, *Radial beam tubes. 


A radial-beam retarding-field oscillator in which the 
cathode surrounds the RF structure was designed and 
constructed as a first prototype of an oscillator that 
might be scaled for operation at millimeter wave- 
lengths without excessive cathode loading. The proto- 
type radial beam tube produced 5 w at a beam voltage 
of 1800 v, cathode current 0. 64 amp at a frequency of 


of 10 kmc. A second major portion of this effort in- 
volves the propagation characteristics of a dense 
electron plasma at microwave frequencies. A magne- 
tron without a resonant circuit can be utilized as a 
phase shifter in a waveguide circuit. In the device 
tested, the axis of the rotating electron cloud was per- 
pendicular to the direction of propagation of the elec- 
tromagnetic wave and perpendicular to the E field in 
the waveguide. By using the magnetron as one arm of 
a comparison bridge circuit, an effective permit- 
tivity in the region of the rotating electron cloud was 
measured. By varying the magnetic field, it was pos- 
sible to vary the relative permittivity from -4 to +4. 
In the case of the negative permittivity, this resulted 
in a ldb attenuation of the propagating wave, and for 
the positive permittivity, a phase shift of 2 degrees 
resulted. These results indicate the possibility of de- 
veloping a phase shifter with this type of device if a 
longer interaction region can be utilized. (Author) 
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Philco Corp. [Philadelphia, Pa.] 
LOW-LEVEL SWITCHING TRANSISTOR DEVELOP- 
MENT, by A. D. Rittmann. Quarterly progress rept. 
no. 3, 15 Jan-15 Apr 55 on Contract DA 36-039-sc- 
64429. [1955] 25p. AD-71 213. 
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DESCRIPTORS: *Transistors , *Switching circuits , 
*Design, Materials, Tests. 
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Al Si-alloy transistors: Alloying of Al is achieved with 
out the use of the Aquadag cocoon if certain precau- 
tions, such as the degree of vacuum, and the cleanli- 
ness of the Si blank and the evaporation heater coils , 
are observed during evaporation. Ten soldered and 
encapsulated transistors were stored at 145°C. After 
192 hr, the averages of a/(l - a), rc, and Vmax had 
increased between 10 and 15%; the average of Ico had 
increased from 0.0005 pa to 0.002 pa. Four soldered 


and encapsulated transistors underwent 500-g shock 
test in 3 planes, 10-g vibration test in 3 planes from 
10 to 2000 c, and 10,000-g centrifuge test in 3 planes, 
without mechanical failure. An effort was started to 
replace the evaporation of Al through masks by elec- 
trochemical jet plating of Al (J. Electrochem. Soc. 
99:232-244, 1959). Si surface-barrier transistors: 
When the concentrations of tin chloride and PbCl2 

(the secondary constituents in the Zn-plating solution) 
were optimized, the room temperature life storage 
was improved; the transistors still deteriorated with 
storage above 90°C. Deterioration is probably due to 
the conversion of the surface of the Si at the 
periphery of the electrodes to low- resistivity p-type. 
Attempts to maintain an n-type surface by covering 
the surface with nonconducting metal films were un- 
successful. 


PB 154519 $11.00 
Polytechnic Research and Development Co., Inc., 
Brooklyn, N. Y. 
WAVEGUIDE COMPONENTS FOR MILLIMETER SYS- 
TEMS, by Samuel W. Rubin. Final rept. for 
15 June 54-15 Oct 58 on Contract DA 36-039-sc-63100. 
15 Oct 58, declassified 30 Aug 60, 149p. 47 refs. 


DESCRIPTORS: *Waveguides, *Microwave equipment, 
Waveguide bends, Waveguide couplers, Waveguide 
joints, Design. 


A study was made of the applicability of existing design 
art in the millimeter and microwave spectrum to com- 
ponents for RG-98/U rectangular waveguide systems. 
A series of eleven passive components were then 
developed for use particularly in the 4.3 millimeter 
band in RG-98/U. (Author) 
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Research Lab. of Electronics, Mass. Inst. of Tech. , 
Cambridge. 
RESEARCH ON PARAMAGNETIC RESONANCES, by 
R. L. Kyhl and M. W. P. Strandberg. Quarterly prog- 
ress rept. no. 3, 15 Jan-15 Apr 58, on Contract 
DA 36-039-sc-74895. [1958] l14p. 5 refs. 


DESCRIPTORS: *Paramagnetic resonance, Paramag- 
netic crystals, Amplifiers, Crystals, *Microwave 
amplifiers, Ruby. 


Gain and oscillation were obtained from a paramagnetic 
crystal at 9 kmc by 180° - pulse inversion. Two energy 
levels and a single transition frequency in the spectrum 
of chromium in potassium cobalticyanide were used. 
The inversion pulses were of 10-mpsec duration. The 
oscillations showed an anomalous time dependence. A 
three-level maser was excited with -lusec pumping 
pulses. The resulting oscillations showed a double de- 
cay, with the longer time constant approaching 1 msec. 
(Author) 
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Space Electronics Corp., Glendale, Calif. 
AN ELECTRONIC SELF-FOCUSING TRACKING 
ANTENNA SYSTEM. Final rept. on Contract 
AF 19(604)7238. 30 Nov 60, 45p. 12 refs. Rept. no. 
SEC 30R-1; AFCRL-TR-60-370; AD-251 938. 


This report released for sale to the public 13 June 61. 


DESCRIPTORS: *Antennas, Radio signals, Detection. 
Phase detectors, Focusing, Signal to noise ratio, 
Tracking, Tests, Antenna simulators, Mathematical 
analysis, Automatic. 


An automatic, electronic, self-focusing antenna array, 
is described. This system consists of a number of ele- 
mental] antennas whose signal phase differences are 
adaptively adjusted by the use of phase-lock loops. The 
signals on each elemental antenna are thus added coher- 
ently irrespective of the direction of arrival of the in- 
coming wave or irrespective of phase perturbations at 
the elemental antennas. The noise in each of the ele- 
mental circuits: is added incoherently. The intent of 
this program is the development of an adaptive antenna 
system. A theoretical analysis was made and tests 
were performed with eight simulated elemental an- 
tennas. The operation of the system appears to be 
essentially independent of the number of elemental 
antennas. It was demonstrated that the system acquires 
the signal in the shortest possible time for any signal 
and noise conditions. It should be noted that the 
acquisition time of a conventional directive antenna 
system is fixed for all signal levels greater than the 
minimum detectable signal for which the system was 
designed. A conventional antenna system will not ac- 
quire signals below the design level. The phase-lock 
system, being adaptive, has short a¢quisition times for 
large signals and will acquire weak signals which the 
conventional search system will miss. (Author) 
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Space Technology Labs., Inc., Los Angeles, Calif. 
DESIGN TECHNIQUES FOR REGULATED STATIC 
CONVERTERS, by William A. Manahan. Jan 60, 53p. 
55 refs. STL/TN-59-0000-00851; [AFBMD] Doc. 
no. A60-7272. 
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DESCRIPTORS: *Frequency converters, *Guided 
missiles, *Aircraft, Airborne, *Voltage regulators, 
Design, Electrical equipment, Inverter circuits. 


The report summarizes developments of static con- 
verters to exploit available components in terms of 
reliability, efficiency, size, weight, and power. The 
report defines converters as devices which invert 
(modulate), a-c transform, and rectify (demodulate) the 
input d-c. Efficient and reliable circuits utilizing push- 
pull, magnetically coupled, transistor multivibrators 
are analyzed. D-C line voltage regulators which can be 
efficiently mechanized by using switching techniques 
without sacrifice of transistor voltage rating are shown. 
D-C voltage regulators are also described which add a 
controlled voltage to the line voltage such that average 
d-c voltage is constant. Switched regulators with pulse 
width modulation control provide efficient regulation but 
require filters, and their design is discussed. The 


S-26 


relationship between the reliability problem associated 
with thermal runaway and the temperature at which the 
power transistors become thermally divergent is 
shown. The report also presents a typical state-of-the- 
art device and a bibliography of applicable literature. 
(Author) 
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Space Technology Labs., Inc., Los Angeles, Calif. 
DESIGN TECHNIQUES FOR STATIC INVERTERS, by 
Albert A. Sorensen. July 59, 84p. 39 refs. TR-59- 
0000-00675; AD-227 785. 


This report released for sale to the public 16 June 61. 


DESCRIPTORS: *Inverted rectifiers, Design, Elec- 
trical equipment, Airborne, Semiconductors, *Aircraft, 
Inverter circuits, *Guided missiles. 


A summary is presented of the current state-of-the-art 
of static inverters utilizing semiconductors as power 
handling components. Design criteria were evaluated 
in terms of aircraft or missile electrical power sys- 
tems. Various methods are discussed for the genera- 
tion of variable dwell-time, stepped wave used in pulse- 
duration modulation. The advantages and disadvantages 
are discussed of inverters which utilize either bridge 
or parallel] inverter power stages. Switching patterns 
were analyzed to optimize the efficiency of the power 
transistor in a switching mode. An advanced design 
Static inverter which utilizes the state-of-the-art 
knowledge is presented. 
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Stanford Electronics Labs., Stanford U., Calif. 
ALUMINO-SILICATE GLASS-TO-MOLYBDENUM- 
DISC SEAL, by James F. Margiotta. Rept. on Con- 
tract Nonr-225(24). 1 Sep 59, 7p. SEL Electron- 
Devices Techniques Bulletin no. 102; AD-225 955. 


This report released for sale to the public 19 June 61. 


DESCRIPTORS: *Glass seals, *Metal seals, *Traveling 
wave tubes, *Containers, Design, Aluminum com- 
pounds, *Silicates, Disks, Molybdenum. 


A description is presented of the preparation of a Mo- 
glass seal for a TWT envelope. Corning no. 1720 glass 
tubing was cut to size with a conventional water -cooled 
cut-off wheel; the ends were hand-ground on a glass 
plate, immersed in 49% CP HF for 5 sec, and rinsed 
successively in tap H20, distilled H2O, acetone, dis- 
tilled HgO, and EtOH. The Mo disks were given a high 
polish with extra-fine rubberized abrasive, degreased 
and rinsed, and fired at 900°C in wet H for 15 min. 
The surface to be sealed was deplated in a weak 
H2CrO4-H2S04 solution and the part was rinsed in the 
same manner as was the glass tube. The Mo piece was 
oxidized by heating with an RF concentrator in air for 
3 min at 550°C to form a yellowish-white MoO3 coating, 
then heated in a bell jar with a He atmosphere at in- 
creasing temperatures up to 1000°C until the MoOs dis- 
appeared. The glass was jigged into place, the bell jar 
was refilled with He, and the temperature was raised 
to 1000°C (brightness) where the glass began to soften. 


The temperature was increased to 1200°C and held 
there for 2 or 3 min until the Mo disk dropped into 
place and the seal was completed. The assembly was 
allowed to cool, then placed in an annealing oven idling 
at 450°C with either at 75% N-25% H or a N atmosphere. 
The atmosphere was switched to line H; the tempera- 
ture was raised to the annealing point of the glass 
(715°C), held for 15 min, then allowed to drop to room 
temperature in 1 1/2 hr. 
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Stanford Research Inst., Menlo Park, Calif. 
METHODS OF SCANNING THE BEAM OF LARGE 
ANTENNAS, by L. Robinson, M. Andreasen and 
others. Scientific rept. no. 13, 1 June-31 Aug 60, on 
Contract AF 19(604)2240. Jan 61, 10lp. 18 refs. 
SRI Proj. no. 2184; AFCRL-92;.AD-254 194. 


DESCRIPTORS: *Radar reflectors, *Interferometers, 
*Waveguides, Waveguide slots, Microwave amplifiers, 
Radio astronomy, *Search radar, *Radar scanning, 
Radar equipment, *Radar tracking, Design, Electronic 
equipment, Illumination, Reduction, Radar antennas, 
Radio beams, Antennas, Reflectors. 


Design information is presented on a phase-corrected 
line-source feed for large spherical reflectors. The 
feed is of the leaky-wave type, in which radiation can 
be very accurately controlled along the length of the 
feed, and it consists of a circular waveguide section 
perforated by many narrow, transverse slots. A high- 
resolution radio-astronomy antenna is discussed. This 
antenna was studied theoretically on the basis of vary- 
ing the illumination and spacing of the interferometer 
elements to achieve side-lobe reduction. It was found 
that side-lobes can, indeed, be lowered, but that the 
minimum side-lobe level is dependent upon the number 
of interferometer elements employed and, also, side- 
lobe reduction is achieved only at some expense in in- 
creased beamwidth. A four-frequency up-converter 
parametric amplifier, which can be combined with a 
down converter, is also discussed. It may be used to 
advantage in obtaining electronic scanning as well as a 
low-noise preamplifier at each element of an array. 
(Author) (See also PB 153 203) 
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Technical U. , Copenhagen (Denmark). 
A SURVEY OF THE THEORY OF WIRE GRIDS, by 
Tove Larsen. Technical note no. 2 on Contract 
AF 61(052)319. June 60, 29p. 74 refs. AFCRL- 
TN-60-1163; AD-251 599, 


DESCRIPTORS: Electromagnetic waves, Propagation, 
Polarization, *Waveguides, *Transmission lines, 
*Diffraction grating, Electric wire, Theory, Wire, De- 
sign, Electromagnetic fields, Diffraction. 


The report gives a review of the pertinent literature 
regarding investigations of the field around a plane 
wire grid with emphasize on the radiotechnical proper- 
ties in preference to the optical properties. The re- 
view aims at giving a background for the application of 
the theory of grids for ground wire system design. 
(Author) 
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Union Thermoelectric [Corp., Forest Park] III. 
QUARTZ RESONATOR HANDBOOK. MANUFACTUR- 
ING GUIDE FOR "AT" TYPE UNITS, ed. by Roger E. 
Bennett. Rept. on Contract DA 36-039-sc-71061. 1960, 
247p. 32 refs. AD-251 289. 


DESCRIPTORS: *Quartz resonators, *Handbooks, 
Piezoelectric materials, Quartz, Crystals, Design, 
Electrical properties, Temperature, Frequency, 
Electrodes, *Quartz crystals, Manufacturing methods. 


Contents: The piezoelectric effect; Quartz; The crystal- 


lography of quartz; Electrica] characteristics of a 
quartz resonator; Modes of motion; The diameter of the 
resonator plate. Mounts; Cements for bonding; Thick- 
ness-frequency coefficient; Shape and contour; Tem- 
perature coefficient of frequency; Surface finish; Elec- 
trodes; and Atmosphere. 
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Washington U., Seattle. Coll. of Engineering. 
CLOSED FORM ANALYSIS FOR THE RADIATION 
PATTERN OF THE MODULATED ANTENNA, by 
Gary Dale Bernard and Akira Ishimaru. Technical 
rept. no. 40 on Contract AF 19(604)4098. Nov 60, 
53p. 12 refs. AFCRL-TN-60-1143; AD-251 531. 


DESCRIPTORS: *Antennas , Pulse modulation, 
*Antenna radiation patterns , Lobing, Mathematical 
analysis, Amplitude modulation. 


A new method of analysis for the far zone radiation 
pattern of the antenna with modulated aperture field is 
developed. The type of modulation considered is 
cosinusoidal amplitude across the aperture, and sinus- 
oidal phase modulation across the aperture. The case 
of constant amplitude is discussed in detail, and is 
applied to the modulated slow wave structure. The 
endfire pattern is considered in detail in terms of fun- 
damental slow wave speed, and the magnitude, sign, 
and frequency of the phase modulation. Itis shown that 
lower sidelobes and higher gain result if the antenna 
is excited with the slowest phase velocity, and that 
the magnitude of the phase modulation must be less 
than unity. Also, a condition on the magnitude of the 
phase modulation for minimum first sidelobe is de- 
veloped. The sidelobe level, beamwidth, gain, and 
supergain ratio are tabulated vs. the frequency of 
phase modulation for values of the magnitude of modu- 
lation. Also, the relationship between the aperture 
size and the slow wave velocity and various param- 
eters are clearly presented. A method of realizing a 
tilted beam with brief example is given. (Author) 
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Watkins-Johnson Co., Palo Alto, Calif. 
BEAM-TYPE PARAMETRIC AMPLIFIER, by Grant E. 
St. John. Quarterly rept. no. 3, 1 Sep-31 Nov 59, on 
Contract AF 30(602)1994, 4 Jan 60, 19p. PADC-TN- 
59-418; AD-232 672. 
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DESCRIPTORS: *Microwave amplifiers, Broadband, 
*Coupling circuits, Helixes, *Amplifiers, Electron 
beams, Design, Cyclotrons, L-band, Theory, Opera- 
tion. 


Coupling tester results using a hollow electron beam 
inside a single helix are reported as covering the fre- 
quency range 600-1200 mcs. Analysis of these results 
verifies conclusively that the interaction observed is 
with the desired fast cyclotron wave on the beam, En- 


ergy transfers to the beam of approximately 16-20 db 
aré reported. A pump structure is proposed for use 


with the hollow electron beam. The structure consists 
of an octifilar helix in 7 -mode transmission and syn- 
chronous with the fast cyclotron wave on the beam. 
The basic theory of operation of this circuit is dis- 
cussed and some novel advantages it offers are 
pointed out. Plans for the next quarter include the fab- 
rication of a complete amplifier and additional coupler 
tests including preliminary noise evaluation. (Author) 
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Westinghouse Research Labs. , Pittsburgh, Pa. 
RECTANGULAR OPTICAL-MICROWAVE CAVITY, by 
B. R. McAvoy. Scientific rept. 7 on Contract 
AF 19(604)5589. Nov 60, 8p. Research rept. 908C901 - 
R-1; AFCRL-53; AD-252 736. 


DESCRIPTORS: Microwave equipment, *Cavity resona- 
tors, Design, Waveguides, *Couplings, Paramagnetic 
resonance, Resonance. 


The design of a high Q optical-microwave cavity reso- 
nant at 9300 Mc is presented. The use of 80 per cent 
transparent optical apertures in a rectangular cavity 
is described. A variable coupling mechanism used at 
liquid helium temperatures with the cavity is also 
mentioned. (Author) 


Ordnance, Missiles, and Satellite Vehicles 
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Air Force Ballistic Missile Div., Air Research and 
Development Command, Inglewood, Calif. 
HUMAN ENGINEERING DESIGN STANDARDS FOR 
MISSILE SYSTEM EQUIPMENT. 1 Nov 58, 86p. 
20 refs. AFBMD Exhibit 57-8A; Supersedes WDT Ex- 
hibit 57-8 of 1 Aug 57, rev. 1 Mar 58. 


This report released for sale to the public 12 June 61. 


DESCRIPTORS: Human engineering, Design, Standards, 
*Display systems, Maintenance, *Control systems, 
Automation, *Guided missiles, Surface to surface. 


This exhibit was prepared for design engineers. It sets 
forth design principles and practices, both general and 
specific, to be used in designing equipment for maxi- 
mum utilization by operator and maintenance person- 
nel, In addition, this exhibit is an attempt to provide 

a basis for design standardization within and among 
systems, 
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Air Force Ballistic Missile Div., Air Research and 

Development Command, Inglewood, Calif. 
INSTRUCTIONS FOR SERIALIZING BALLISTIC MIS- 
SILE AND SPACE SYSTEM COMPONENTS AND 
ASSEMBLIES, 1 Oct 60, 15p. WDT Exhibit 57-17; 
Supersedes WDT Exhibit 57-17 of 5 Feb 58, amend- 
ment 27 Apr 59. 
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DESCRIPTORS: *Guided missiles, Surface to surface, 
*Spaceships, Military requirements, *Electronic 
equipment, Reliability, Data processing systems. 


This exhibit establishes the requirement for serializa- 
tion of selected components, subassemblies and assem: 
blies of Missiles, Ground Guidance, Ground Operat- 
ing and Ground Support Equipment and Direct Support 
Real Property Installed Equipment, and the submission 
of data to the Air Force of the serialized components 
contained in each item delivered to the Air Force 
Manager in support of the operational program. 
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Air Force Cambridge Research Labs., Bedford, 
Mass. 
PRODUCTION OF EXOSPHERIC DIPOLE CLOUDS, 
by F. Vilbig. Sep 60, 49p. 1 ref. AFCRC-TR-60-164; 
AD-249 595. 


DESCRIPTORS: *Reflectors, *Communication systems, 
*Communication equipment, *Orbital flight paths, 
Mathematical analysis, *Satellite vehicles. 


Reflecting dipole clouds for communication purposes 
can be set over the two earth poles, if the dipoles are 
traveling in different circular polar orbits but at equal 
altitude. Dipole clouds can also be set over any point 
on the earth between + or - 63.5 degrees latitude, if 
the dipoles move in one plane in different elliptical 
orbits, but all have the same perigee altitude and the 
same elevation angle i = 63.5 degrees, so that the 
influence of the oblateness effect can be eliminated, 
(Author) 
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Air Force Missile Test Center, Patrick AFB, Fla. 
MOD. II RADAR ERROR MARGIN PRESENTATION 
FOR RANGE SAFETY ESTIMATES, by Martin J. 
Gould and A. E. Hoffmann-Heyden. Nov 56, 17p. 
Quality Control Technical note no. 24; AFMTC-TN- 
56-77; AD-96 631. 
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A graphical method is presented in which confidence 
limits for the radar track are presented with the 
nominal anticipated flight path on the plotting chart. In 
this way the allowable apparent deviations off-course 


and their bearing relative to the missile velocity vector 
diagram can be judged with good discrimination even in 
the absence of a low-noise track: The ideal presenta- 
tion is for guide lines to be placed on either side of the 
nominal trajectory. To the extent that the nominal tra- 
jectory- represents the actual trajectory, this should 
lead to all deviations falling within the guide lines. If 
the missile deviates from its anticipated flight path so 
far that its plot leads outside the radar error margin, 
the deviation can still easily be compared to the width 
of the radar error margin at this point. Visual inspec- 
tion together with the previous experience of the range 
safety officer permits discrimination between true 
deviation and radar error margin. Problems encoun- 
tered at the early part of trajectory are listed; and 
samples from actual missile trajectory are presented. 
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California Inst. of Tech. , Pasadena. 
BALLISTIC DATA: FIN-STABILIZED AND SPIN- 
STABILIZED ROCKETS, by Joseph Foladare. Final 
technical rept. for 15 July 45 on Contract OEMsr-418, 


- continuation of Contract OEMsr-250. 27 Mar 46, de- 
’ classified 7 Apr 58, 407p. OSRD rept. no. 2544; 


ATI-23 494. 
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The interior and exterior ballistic data on U. S. rocket 
projectiles are summarized. Data are included for all 
projectiles upon which adequate tests were made: The 
book is divided into two parts: Part 1, fin-stabilized 

rockets, and Part 2, spin-stabilized rockets. Part 1 is 


further divided into sections according to the generaf**+ * 


purpose of the projectile; Part 2 is divided into two 
sections separating the 3.5-in. from the 5.0-in. rounds. 
Complete rounds are listed within each section by Navy 
mark number or CIT number. The data presented for 
all rockets, except the forward-firing aircraft rockets 
and spin-stabilized rockets, were obtained when pro- 
pellant powder of JP composition was being used. For 
the forward-firing aircraft rockets and spin-stabilized 
rockets the data are for JPN composition powder. 
(Author) 
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"Structure of a plane electrohydrodynamic shock in 
a 'collision-free’ plasma" 

"Rarefied hypersonic flow over a sphere" 
“Experimental electrohydrodynamics"™ 

Microwave resonances 


Surface-particle interactions 
Vacuum phase radiation 
Laboratory support 
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Lawrence Radiation Lab., U. of California, 
Livermore, 
A NEW EXPLOSIVE COMPATIBILITY TEST, by 
J. W. Frazer. Rept. on Contract W-7405-eng-48. 
Nov 60, 23p. 
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L. D. Hampton and J. N. Ayres. 30 Jan 61, 25p. 

5 refs. NAVWEPS rept. 7347; AD-254 516. 
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Nearly 8, 000 Squibs Mk 1 Mod 0 were fired with a 

4. 00-microfarad capacitor in order to provide data to 
serve as a basis of deciding on a proper statistical 
distribution function to express the response of the 
squib to adiabatically delivered electrical energy 
pulses. The Log-Logistic Model (expressed in cumu- 
lative form by In [p/(1-p)]=M log, :D +B) was found to 
be not completely satisfactory but Considerably better 
than the Log-Gaussian Model. With the use of suitable 
tolerance intervals, the Log-Logistic Model can be 


made to include the observed data. A direction is in- 
dicated which future work might take in developing a 
more accurate statistical model.’ (Author) 
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Naval Ordnance Lab. , White Oak, Md. 
STANDARDIZATION OF THE SMALL SCALE GAP 
TEST USED TO MEASURE THE SENSITIVITY OF 
EXPLOSIVES, by J. N. Ayres. 16 Jan 61, 60p. 8 refs. 
NAVWEPS rept. 7342; AD-254 060. 
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A revised small scale gap test (SSGT) has been devel- 
oped. It employs a 1. 4-inch long, 0. 2-inch diameter 
RDX column loaded in a brass cylinder as a donor. 
The acceptor is of similar configuration. The sensi- 
tivity of the explosive loaded in the acceptor is deter- 
mined by the test as a function of the thickness of the 
lucite barrier which is used to moderate the donor 
output. The mean firing sensitivity, for instance, is 
determined from the thickness of lucite at which 50% 


response would be expected. By revision of methods 
and design, and by careful control of the loading and 
the testing conditions, the resolution of the revised 
SSGT has been improved by a factor of 4 to 5 over that 
of the original SSGT, (Author) 
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Office of Scientific Research and Development. 

Div. 1. 
INTERIOR BALLISTICS. A CONSOLIDATION AND 
REVISION OF PREVIOUS REPORTS, INTERIOR 
BALLISTICS I TO VII, INCLUSIVE, by C.F. Curtiss 
and J. W. Wrench, Jr. (Geophysical Lab. , Carnegie 
Institution of Washington). Rept. on Contract OEMsr- 
51. 15 July 45, declassified 1 Sep 59, 257p. NDRC 
rept. no. A-397; OSRD rept. no. 6468; ATI 24 855. 


This report released for sale to the public 19 June 61. 


DESCRIPTORS: Guns, *Interior ballistics, Theory, 
Mathematical analysis , Design. 


A study was made of the fundamental ballistic equations 
and the solutions of these equations are presented. 
Various tables which aid in the solution of many types 
of ballistic problems are given with examples of the 
solution of typical problems. A discussion of the nu- 
merical quantities used in the solution of problems, 
and studies related to interior ballistics is included. 
With respect to second-order effects , it is assumed 
that the powder gas is distributed according to Keat's 
solution of the problem of the motion of powder gas. 
The assumption is also made that heat lost to the bore 
up to any instant is proportional to the square of the 
velocity. Friction of the projectile is taken as equiva- 
lent to a resisting pressure on the base of the projec- 
tile equal to a constant fraction of the average 
pressure. 
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Polytechnic Inst. of Brooklyn, N. Y. 
OPTIMUM ORBITAL TRANSFER BY HIGH THRUST 
ROCKETS, by Lu Ting. Rept. on Contract 
AF 49(638)445. Feb 61, 33p. 7 refs. PIBAL rept. no. 
633; AFOSR-163; AD-253 306. 


DESCRIPTORS: *Rockets, *Rocket trajectories, 
*Orbital flight paths, Mathematical analysis, *Satellite 
vehicle trajectories, Geometry, *Guided missile tra- 
jectories, Fuel consumption, Analysis, Thrust, Calcu- 
lus of variations. 


For a high thrust rocket, the specific impulse is of the 
order of or larger than the local circular orbital ve- 
locity, and the fuel consumption rate is so large that 
the dimensionless parameter, epsilon, defined as the 
ratio of the product of initial weight and specific im- 
pulse to that of the fuel consumption rate and a refer- 
ence radial distance to the earth's center of the com- 
mon focus, is much less than unity. The solution of 
transfer by a single impulse is shown to be equivalent 
to the true optimum transfer by a high thrust rocket 
when terms of the order of epsilon are neglected. 
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With the aid of the approximate theory for variational 

problems, developed in a previous paper, the solution 
of transfer by a single impulse is improved so thatthe 
result will differ from the true optimum by the order 

of epsilon squared only. Explicit formulas for the im- 
provements in the total burning time and in the thrust 

angle program are obtained. With application of these 
formulas to each impulse transfer, it is shown thatan 
optimum solution of transfer by N-impulse can be im- 
proved. (Author) 
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Sandberg-Serrell Corp. , Pasadena, Calif. 
RANDOM ACCELERATION TEST FACILITY DESIGN 
CRITERIA, by Robert H. Stivers. Rept. on Contract 
AF 04(611)2047. 15 Oct 57, 158p. Rept. R324-5; 
AD-145 649. ‘ 
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Design requirements are presented for a random accel- 
eration test facility which will be located in the vicinity 
of the Hydrodynamics Laboratory at the Rocket Test 
Laboratory, Edwards AFB. The facility will be used in 
correcting and optimizing missile design, and will pro- 
vide a nonhazardous, relatively economical means of 
observing vibration effects on missile behavior. Facili- 
ties will conform, in general, to sizes, locations, types 
of construction, and equipment indicated the planning 
dfawings and criteria, insofar as such are applicable 
and practicable when subsurface conditions are known. 
Structural callouts, evaluations, and other information 
shown on planning drawing will be verified during the 
final design phase. The facility will include a tower 
equipped with a soft mount and shaker, a pumphouse con: 
taining power supply equipment for the soft mount and 
shakers, a shop with boiler and terminal rooms, a con- 
trol building, provisions for future installation of tem- 
perature conditioning facilities, and other necessary 
back-up facilities. Missiles to be tested will be sub- 
jected to controlled vibrations (amplitudes to + 1 in., 
frequencies to 1000 c); these vibrations will simulate 
selected in-flight vibrations. Nonhazardous liquids will 
be circulated in the propulsion system during tests in 
lieu of actual propellants to minimize hazards and to 
simulate in-flight propellant mass and dynamic effects; 
non-firing tests only will be conducted. 
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Sandia Corp. , Albuquerque, N. Mex. 
HIGH EXPLOSIVE CRATER STUDIES: TUFF, by 
B. F. Murphey. Apr 61, 30p. 
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DESIGN, CONSTRUCTION AND TEST OF TWO CON- 
STANT VOLUME COMBUSTION CHAMBER, by 


Georges Boulet. Technical final rept. on Contract 
AF 61(514)1162. 30 June 59, 107p. AFOSR-TR-59-164; 
AD-232 200. 
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A combustion chamber was developed for use in gas 

turbine engines. Calculations and diagrams are pre- 
sented to illustrate the feasibility of the chamber in 

gas turbine-driven locomotives and automobiles and 
in turbojet and turboprop aircraft engines. 
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General Electric Co., Evendale, Ohio. 
PARAMETER ANALYSIS TO DEVELOP A PRACTI- 
CAL THRUSTMETER SYSTEM FOR THE J79 PHASE 
I TURBOJET ENGINE, by R. E. Chase, J. A. Elgin, 
and M: A. Fischer. Rept. on Percent Thrust Instru- 
mentation Techniques Development, Contract 
AF 33(616)3962. May 59, declassified 15 Jan 60, 62p. 
23 refs. WADC Technical rept. 59-54; AD-243 909. 
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The parameter systems developed for indicating thrust 
demonstrated excellent correlation. These systems 
did not achieve the desired results when an error 
analysis, based on sensor and transducer inaccura- 


cies, was conducted. Depending on the accuracy of 
the components employed, several gross thrust sys- 
tems appear feasible for future consideration. Gross 
thrust, based on the analysis to date, appears the most 
promising for reduction to practice and can fulfill the 
three basic requirements of a thrustmeter. These 
three requirements are take-off thrust check, cruise 
control, and engine thrust balancing. Net thrust as 
derived by subtracting ram drag from gross thrust 
produced very poor results. The reference systems 
developed show promise, but they will require addi- 
tional refinement before they are mechanized. Ex- 
tended engine testing and sensor development will be 
required to produce an accurate per cent indication of 
engine thrust. (Author) 
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Naval Research Lab., Washington, D. C. 
INSTANTANEOUS TYPE SHAFT REVOLUTION SYS- 
TEM, by W. B. Roberts. Test rept. for Nov 34-Jan 35. 
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The system was set up and its operation closely ob- 
served while under test for endurance, accuracy and 
shock integrity. At.the start and finish of the 500 hours 
endurance test, the recorded revolutions on the port and 
starboard transmitter mechanical counters and the port 
and starboard and averaging counters were logged. 
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While under endurance, the system was operated at an 
average speed of 317 RPM and the direciion of rotation 
of the transmitter shafts was reversed for one hour in 


every twenty-four. At the conclusion of this test, the : 
system was operated for accuracy. Then one of the 
shaft transmitters was subjected to shock and the sys- 
tem again operated for accuracy. (Author) 
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Oak Ridge National Lab., Tenn. 
THE HIGH SPECIFIC IMPULSE, ARC-ION SYSTEM, 
by J. S. Luce and J. W. Flowers. Rept. on Contract 
W-7405-eng-26. 5Op. 
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Rocketdyne, Canoga Park, Calif. 
TRANSVERSE GAS MOTIONS IN CYLINDRICAL AND 
ANNULAR THRUST CHAMBERS, by I. Mirsky. Rept. 
on Contract AF 49(638)817. 28 Feb 61, 110p. 6 refs. 
R-2903; AFOSR-124; AD-253 078. 
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An analytical study is made of finite amplitude pres - 
sure waves transverse to the axis of baffled and un- 
baffled full and annular thrust chambers. The non- 
linear equations of motion for a compressible viscous 
fluid without combustion are solved to a second-order 
approximation. (Author) 
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Massachusetts Inst. of Tech. [Cambridge] 
MOLYBDENUM WELDING, by James H. Johnston and 
John Wulff. Rept. on Contract AF 33(616)361. July 53, 
24p. 11 refs. WADC Technical rept. 53-260; 
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Inert-arc and atomic hydrogen weldments of commer- 
cial molybdenum do not possess room. temperature 
ductility. Inert-arc weldments made in a large enclo- 
sure in streaming purified helium only occasionally gave 
joints which possessed a slight measure of ductility. 
Although maximum elongation of 3 per cent was ob- 
tained in one weldment made ina specially-constructed 
glass apparatus and in highly purified helium, the 
average ductility obtained, from using this method. 


was unsatisfactory. Butt-welding of commercial molyb- 
denum in hydrogen and helium was also unsuccessful. 
Butt-weldments practically as strong as the parent 
metal were made in chlorine, carbon tetrachloride, 
and in water. When the welding temperature at the 
joint was about 1500°C or below, no room tempera- 
ture ductility was achieved. The large reductions in 


area found on tensile tests of butt welds made at 
higher temperatures in carbon tetrachloride have been 
attributed to the effectiveness of hot working rather 
than to the actual temperature of weld employed. 
(Author) 


PB 156 292 $1. 60 


Polytechnic Research and Development Co. , Inc. , 
Brooklyn, N. Y. 
INDUSTRIAL PREPAREDNESS STUDY FOR PRECI- 
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1 Aug-31 Oct 56, on Contract DA 36-039-sc-72730. 
16 Nov 56, 18p. 
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Necessary development work was undertaken as a pre- 
liminary to the design and construction of production 
facilities. Processes requiring such development are 
collaring, evaporation of metal film, spiralling, ter- 
mination attachment of leads to substrate, capping, 
and encapsulation. The progress made in the develop- 
ment of these processes is detailed. 
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Polytechnic Research and Development Co., Inc. , 
Brooklyn, N. Y. 
INDUSTRIAL PREPAREDNESS STUDY FOR PRECI- 
SION, HIGH-STABILITY RESISTORS 9. 10, by 
H. W. Aschinger. Quarterly progress rept. no. 2, 
1 Nov 56-31 Jan 57, on Contract DA 36-039-sc-72730. 
25 Feb 57, 16p. AD-124 223. 
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See also PB 156 292 
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Douglas Aircraft Co., Inc., Santa Monica, Calif. 
MATERIALS HANDLING SUPPORT SYSTEM 463L. 
VOLUME I. Summary rept. on Contract 
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The report presents the results of a 10-month study 
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effort, which cover all areas of the problem of a ma- 
terials handling system for the Air Force logistic mis- 
sion from the supplier or manufacturer to the user. 
Specific areas of ground and aircraft cargo handling; 
terminal design and operation; and freight preparation, 
processing, documentation, marking, and labeling 
have been investigated. Supported by a comprehensive 
military cargo traffic analysis, specific conclusions 
and recommendations have been derived for an effi- 
cient and economical logistic operation. The appendix tc 
this report contains technical supporting datato 
expand, where needed, recommendations and conclu= 
sions of the basic report. For purposes of referencing 
to the Appendix, Volume II, the following system has 
been adopted: The letter A preceding the first digit 
indicates the part in the Appendix referenced. The 
second digit indicates the paragraph, figure, or table 
number in that part of the Appendix. (Author) 


PB 156 305-2 $36.00 
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The development of a durable water- and oil-resistant 
treatment for textiles is described. This finish, which 
has been identified as Quarpel, is a combination of'a 
quaternary salt and a perfluoro compound applied from 
a single bath system. Comparative data presented 
show the superior performance of this treatment and 
for the first time present performance standards of a 
truly durable water resistant finish. (Author) 
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Rock Island Arsenal Lab., Ill. 
ELASTOMERIC COATINGS FOR ALUMINUM COM- 
PONENTS OF ROCKET LAUNCHERS, by T. Rice and 
T. A. Turner. 31 Jan 61, 23p. 4 refs. Rept. no. 
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Thirty formulations of various coatings have been sub- 
jected to the effects of a 3.5 inch rocket blast test. 
Four classes of materials showed the most promise 
for heat and abrasion resistance. They are fluoro- 
elastomers, polyurethanes, fused epoxies and epoxy- 
polysulfide blends. The best adhesion on aluminum is 
obtained on primed surfaces. (Author) 
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Union Carbide Nuclear Co., Oak Ridge, Tenn. 
PRODUCTION, PRECISION FORMING, AND SINTER- 
ING OF CERAMIC-GRADE UOg, by A. J. Caputo and 
J. E. Perry. Rept. on Contract W-7405-eng-26. 

16 Mar 61, 37p. 
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Weather Bureau Research Station, Oak Ridge, Tenn.. 
TIME EXPOSURE PHOTOGRAPHY OF SMOKE 
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The purpose of the work covered by this report was to 
determine if discharges of static electricity occurred 
inside the rolling fluid transporter of sufficient inten- 
sity to ignite a flammable mixture in the vapor space 
above the fuel. The program included a theoretical 
investigation to guide the experimental effort, to de- 
termine the conditions of greatest hazard, and to pro- 
vide a basis for recommendations of changes in the de- 
sign and operation of the transporter to correct any 
deficiencies. The experimental program included 
addition of a photomultiplier tube mounted on the axle 
inside the bag to scan the interior during operation. 
Light from static discharges was detected by the 
photomultiplier tube and data displayed on an oscillo- 
scope. During operation, with the transporter half 
full of JP-4 fuel and pressurized with nitrogen for 
safety, sparking with energy more than ten times the 
minimum required for hydrocarbon ignition was 
detected. 
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Coating and Chemical Lab., Aberdeen Proving 
Ground, Md. 
FIELD TESTS OF MIL-H-46046 (ORD), HYDRAULIC 
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(PRESERVATIVE AND LIMITED OPERATIONAL) by 
Charles B. Jordan. 15 Mar 61, 18p. 6 refs. CCL #102. 
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When operated with specified lubricants, many gyro- 
scopes used in service and taken from storage experi- 
enced short life due to rotor-bearing failures. As a re- 
sult, a project was established not only to develop im- 
proved lubricants for naval gyroscopes, but also to re- 
place proprietary lubricants by one or two lubricants 
to be specified in the future. Typical gun sight gyro- 
scopes studied included those from the Mark 15 air- 
driven gun sight, the electrically driven Mark 20 gun 
sight and the Mark 6 stable element. New high-speed 
gyroscopes studied included the general purpose, 
24,000-rpm, Mark 24 evacuated type. Measurements 
were made of bearing temperatures, rotor speed, rate 
of deceleration, power input, and bearing noise level, 
the noise components being analyzed. 
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United States Rubber Co. , Mishawaka, Ind. 
DEVELOPMENT OF A 50,000 GALLON SUBMERSI- 
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15 July 59-31 Dec 60 on Underwater Fuel Cache, 
Contract Nonr-2957(00). Dec 60, 59p. 
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The prototype assembly contained all of the component 
parts necessary to fill and discharge fuel including 
metering and safety devices and, therefore, is con- 
sidered the principal segment of a full scale underwater 
fuel cache wherein multiple tanks would be manifolded 
through a common header tank. The work performed on 
this contract has proved that it is feasible and practical 
to store liquids in flexible containers under water. The 
installation of the prototype assembly was made within 
a few hours time without encountering any major diffi- 
culties. The tank, while anchored on the floor of the 
ocean at a 52' water depth, was filled to rated capacity 
within one hour and also drained within one hour. The 
removal of the assembly was accomplished within a few 
hours time without experiencing any major problems. 


The assembly was on test in the Gulf of Mexico for five 
months during which time two storms with resultant 
waves of approximately 15' height occurred. It is con- 
sidered that the prototype submersible fuel cache has 
met the design objectives of the contract. 
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The object of the study was to compare infra-red re- 
flecting deck paints against the Bureau's standard for- 
mula 20B deck paint in order to determine the temper- 
ature differences their use would make in the com- 
partments under the weather deck. The foregoing was 
modified after a conference to determine the tempera- 
ture of the panels only, to find out whether any lower 
temperature resulted by the use of infra-red reflecting 
paints rather than the Bureau's standard formula 

20B deck paint. 
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Naval Research Lab., Washington, D. C. 
THE OPTICS OF PAINTS: SPECTRAL REFLECTIVITY 
OF PHILADELPHIA NAVY YARD INFRA-RED RE- 
FLECTING DECK PAINTS, by J. A. Sanderson. 

17 Aug 43, 28p. 8 refs. NRL rept. no. H-2140. 


This report released for sale to the public 14 June 61. 


DESCRIPTORS: Ship decks, *Paints, Optics, 
Reflection, Measurement, Reflectometers, Infrared 
radiation. 


Diffuse spectral] reflectivity measurements have been 
made over the wavelength range 0.6 to 2. 5jon an infra- 
red reflecting deck paint prepared in a pebblemill by the 
Philadelphia Navy Yard and on six modifications of it in- 
cluding the addition of contaminants and variations in 
grinding procedure. From these results integrated re- 
flection factors for infra-red sunlight in the interval 
0.76 to 2.4j, were obtained. It was found that the paint 
reflected 89 percent as much of this light as a brilliant 
white paint when applied over a white undercoat and 
78.5 percent as much when applied over black. By 
taking into account the true reflectivity of the white 
paint it was estimated that these numbers correspond 
to reflection of 38 and 33 percent, respectively, of the 
whole solar spectrum representing a considerable 
reduction in the absorption of sunlight by surfaces to 
which the paint is applied. Fineness of grinding was of 
greater effect on these paints than contamination by 
steel particles from the roller mill. A simple over-all 
reflectometer embracing the near infra-red spectral 
interval 0.75 to 2.6j,is described. Measurements 
made with it indicate its usefulness as a control 
instrument. 
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AD-255 980 = repriced $2.00 

Midwest Research Inst., Kansas City, Mo. 
DEVELOPMENT AND EVALUATION OF HIGH-TEM- 
PERATURE RESISTANT COMPOSITE PLASTIC 
PLATES, by Howard Christie and Thomas Medved. 
Final rept. for 15 Dec 59-14 Feb 61 on Contract 
NOas-60-6099-c. 28 Feb 61, 79p. 9 refs. 


DESCRIPTORS: Heat resistant polymers, *Plastics, 
*Epoxy resins, Thermosetting resins, *Aircraft 
canopies, Acrylic resins, Epoxides, Synthesis, 
Physical properties, Temperature, Tensile properties. 


The tensile and flexural properties were determined for 
the resin obtained from the diglycidyl ether of bisphenol 
A and 6.5 pph of trimethoxyboroxine. The resin has 
high ultimate flexural and tensile strengths (20, 810 psi 
and 13,090 psi, respectively, at 76°F). The strength 
retention up to 300°F has been determined. About 5 per 
cent of the 76°F flexural strength is retained at 300°F . 
This cured resin should be usable in three-layer 
canopies at skin temperatures up to 350°F. Maximum 
thermal rigidity was obtained from the hexahydro- 
phthalic anhydride - vinylcyclohexene dioxide resins at 
a ratio of 0.7 to 0.8 mol anhydride per mol equivalent 
epoxide (1.4 to 1.6 mol HHDA per mol VCHDO). 
Endomethylenetetrahydrophthalic anhydride, when used 
at ratios of 0.7 to 0.8 mol per mol equivalent epoxide 
as VCHDO, produces resins that have heat distortion 
temperatures above 525°F. The endomethylenehexahy - 
drophthalic anhydride produces resins with heat-distor- 
tion temperatures in the 450°F range. A film-forming 
mold release agent was developed for releasing epoxide 
resins cast in plate glass molds. The syntheses of 
novel epoxide resins are discussed. 
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Plastics Lab. , Princeton U., N. J. 
THE EFFECT OF FABRICATION CONDITIONS ON 
THE DUCTILE-BRITTLE TRANSITION IN POLY- 
ETHYLENE, by T. S. Brazier and B. Maxwell. Rept. 
on Contract DA 36-039-sc-78105. 1 July 59, 38p. 
15 refs. Technical rept. 54B; AD-219 287. 


This report released for sale to the public 7 June 61. 


DESCRIPTORS: *Ethylenes, *Polymerization, Mechan- 
ical properties, Production, Tests, Temperature, 
Pressure, Cooling, *Plastics, *Polymers, Crystal 
structure, Molecular weight, Fracture (Mechanics), 
Stresses. 


The effect of the fabrication conditions of temperature 
and pressure during the cooling of linear polyethylene 
has been studied with regard to the ductile-brittle 
transition under both short and long time tensile tests. 
The inter-relationship of various polymer structure 
variables such as molecular weight and degree of 
branching with fabrication variables on the brittle 
fracture time has been demonstrated. By proper pres- 
sure and cooling rate it is possible to produce long 
time resistance to brittle fracture even with low mo- 


lecular weight (high melt index) linear polyethylene. 
(Author) 
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NAA-SR-5958 $1.25 

Atomics International, Canoga Park, Calif. 
FUGUE: A NONDIMENSIONAL METHOD FOR 
DIGITAL COMPUTER CALCULATION OF STEADY 
STATE TEMPERATURE, PRESSURE, AND VOID 
FRACTION IN PIPE FLOW WITH OR WITHOUT 
BOILING, by R. C. Noyes, F. Bergonzoli, and 
J. E. Gingrich. Rept. on Contract AT(11-1)-GEN-8. 
30 May 61, 37p. 


WAPD-TM-274 $1.00 

Bettis Atomic Power Lab., Pittsburgh, Pa. 
THE TWO-DIMENSIONAL, QUADRUPLE Py AND P} 
APPROXIMATIONS, by R. C. Gast. Rept. on Contract 
AT-11-1-GEN-14. Mar 61, 42p. 


PB 155 606 $8.60 


California U., Berkeley. 
FUNCTIONS VALUED IN VARIABLE NORMED 
SPACES, by Francois Treves. Technical rept. no. 2 


on Contract AF 49(638)604. Jan 61, 95p. AFOSR TN- 
60-1201; AD-254 116. 


DESCRIPTORS: *Functions, Topology, Measure 
theory. 


Conditions are investigated under which the concepts 
and methods of analysis can be extended to functions 
defined in a set X and whose values at each point x of X 
lie in a set E(x) depending on x. Here the sets E(x) are 
normed (real or complex) vector spaces. Only very 
fundamental aspects: are studied: In Chapter II, con- 
tinuity, measurability and integration; and in Chapter IIL 
differentiability of those functions. The arguments of 
Chapter II follow essentially the trend developed by 
various authors, especially in the theory of representa- 
tions of algebras. The main difference is that a struc- 


ture is sought where possibly no continuous functions 
on open sets (beside the zero section) exist, although a 
meaningful theory of integration can be built. That has 
led to defining continuity on every subset of the "base 
space"’ X by using a suitable structure given over this 
subset. An other difference is that one weakens sub- 
stantially the condition on the norms of the "regular" 
functions. Chapter III is concerned with the definition of 
differentiable "sections", which, in some sense, con- 
stitutes the core of the article. Examples of a general 
nature are given. (Author) 


PB 155 607 $2.60 

California U., Berkeley. 
ON QUOTIENT VARIETIES AND THE AFFINE EM- 
BEDDING OF CERTAIN HOMOGENEOUS SPACES, by 
Maxwell Rosenlight. Technical rept. no. 8 on Contract 


AF 49(638)603. Jan 61, 24p. 5 refs. AFOSR-27; 
AD-254 675. 


DESCRIPTORS: *Groups (Mathematics), *Algebra, 
Transformations, (Mathematics), Theory. 
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California U., Berkeley. 
A PROPERTY OF THE SYMPLETIG GROUP, by 
Douglas Maurer. Technical rept. no. 17 on Contract 
AF 49(638)79. Nov 60, 12p. 8 refs. AFOSR-TN-60-908; 
AD-252 644. 


DESCRIPTORS: Matrix algebra, *Algebras, Groups 
(Mathematics). 


PB 154 237 $1.60 


Case Inst. of Tech., Cleveland, Ohio. 
ESTIMATION OF SAMPLE SIZE, by N. L. Johnson. 
Rept. on Contracts AF 49(638)361, and 
[AF 49(638)603]. Nov 60, 17p. 2 refs. Case Comput- 
ing Center publication no. 1038; AFOSR-28; 

AD-249 551. 


DESCRIPTORS: *Sampling, Probability, Statistical 
data, Test methods, Reliability, Statistical distribu- 
tions , Integral equations , Arithmetic progressions. 


The problem is considered of estimating the total num- 
ber of individuals in a sample, given a number of the 
observations in the sample ranked either from the 
greatest or the least. Attention is directed especially 
to the case when the r smallest values in the sample 
are known; and the population distribution of the ob- 
served character is also known. In this case the 
largest of the observations (i.e. the r-th smallest in 
the complete sample) is a sufficient statistic for the 
sample size. This is also true if the r-th smallest 
and any subset of the (r-1):smaller observations are 
available. Methods of estimation by (a) discriminant 
analysis (b) maximum likelihood, and (c) confidence 
intervals are discussed. (Author) 
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[Electronic Systems Lab. ] Mass. Inst. of Tech. , 
Cambridge. 
A STUDY OF INCREMENTAL COMPUTATION BY 
DIFFERENCE EQUATIONS, by Frank B. Hills. Rept. 
on Contract AF 33(616)5477. May 58, 114p. 19 refs, 
Rept. 7849-R-1; AD-160 O15. 


This report released for sale to the public 16 June 61. 


DESCRIPTORS: *Integration, *Difference equations, 
*Computers, Analog computers, Digital computers, 
Programming, Errors. 


The shortcomings of previous computation approaches 
to computers can be overcome by working with a de- 
scription of the computation process which is based on 
a difference-equation formulation. This description is 
used here to investigate the characteristics of incre- 
mental integration. In particular, the causes and pro- 
pagation of truncation and round-off errors are investi- 
gated. Aliso investigated are two other errors: (1) drift 
due to the variable to integration changing from increas- 
ing to decreasing or vice versa, and (2) method errors, 
so-called because of their direct connection with the 
method of solution. The investigations cover not only 
the magnitude and causes of these errors, but means 
are presented for reducing their effect or eliminating 
them altogether. (Author) 


PB 154 249 $4.60 | 
Johns Hopkins U., Baltimore, Md. 

ON DIFFERENTIAL EQUATIONS AND THE FUNC- 

TION Jy“+Yp2, by Philip Hartman. Technical note 

no. 19 on Contract AF 18(603)41. Nov 60, 43p. 13 refs. 

AFOSR TN-60-1374; AD-251 487. 


DESCRIPTORS: *Differential equations, Bessel 
functions. 


Let q(t) be real-valued for t >0. In the first part of the 
analysis, there are derived simple conditions which 
imply that (1) u" +q(t)u =O has a pair of real-valued 
solutions u = x(t), y(t) with the property that 

At) =x(t) +iy(t) satisfies the absolute value of |z| being 
>0, the absolute value of z' being <or = to 0, the 
absolute value of z" being >or =to 0, or the absolute 
value of z being > zero, the absolute value of z' being 
>or =to 0, the absolute value of z" being <or=to 0. 
This gives a short differential equation proof for the 
known monotony properties of the absolute value of z(t), 


where Z(t) = tt Oy+ iYy) and Jy, Y,, are Bessel func- 
tions of order 1 >or = to 0. It is also shown that if q 
has a completely monotone derivative and 0 is <q(ce) 
which is < or = to e, then (1) has a solution 

Zt) = x(t) + iy(t) with the property that the absolute 
value of a(t) | is completely monotone. (Author) 


PB 154 248 $1.60 

Johns Hopkins U., Baltimore, Md. 
ON EXISTENCE IN THE LARGE OF SOLUTIONS 
OF HYPERBOLIC PARTIAL DIFFERENTIAL EQUA- 
TIONS, by John P. Shanahan. Technical note no. 18 on 
Contract AF 18(603)41. July 60, 16p. 6 refs. AFOSR- 
TN-60- 1060; AD-251 486. 


DESCRIPTORS: *Partial differential equations, *Cal- 
culus of variations, Analysis, Theory. 


Existence in the large of solutions of z with respect to 
x and y equals f as a function of x, y, z, p, andq 
where z(x, 0) and z(0, y) are prescribed is considered. 
Theorems proved are analogues of theorems in ordi- 
nary differential equations. An analogue of a theorem 
of Wintner in ordinary differential equations is shown. 
An analogue of another theorem of Wintner on the 
asymptotic behavior of solutions is also proved. 
(Author) 


PB 154 250 $1.60 


Johns Hopkins U., Baltimore, Md. 
ON THE EXISTENCE OF LARGE OR SMALL SOLU- 
TIONS OF LINEAR DIFFERENTIAL EQUATIONS, by 
Philip Hartman. Technical note no. 20 on Contract 
AF 18(603)41. Nov 60, 14p. 7 refs. AFOSR TN- 
60-1411; AD-251 488. 


DESCRIPTORS: *Differential equations. 


An analysis deals with a scalar differential equation 
(1) u" + q(t)u= 0, a system of first order equations (2) 
x' = A(t)x, and a system of second order equations (3) 
x" + A(t)x = 0 on a t-interval 0 < or = tot, which in 
turn is ¢ w(< or =to). It is concerned with the ex- 
istence of solutions which are either unbounded or tend 
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to 0 ast -—»w. One result states, for instance, that if 
A(t) is Hermitian, positive definite, non-decreasing (or 
non-increasing) and det A(t) ~» (or 0) as t—» w, then 
(3) has a solution x = x(t) not congruent to 0 which tends 
to 0 (or is unbounded) as t — w. (Author) 


ORNL-3082 $1.50 

Oak Ridge National Lab., Tenn. 
MATHEMATICS PANEL. Annual progress rept. for 
period ending 31 Dec 60 on Contract W-7405-eng-26. 
60p. 


PB 155 834 $2.60 

Purdue U. [Lafayette, Ind. ] 
INTEGRATION WITH RESPECT TO OPERATOR- 
VALUED FUNCTIONS, by Gregers L. Krabbe. Rept. 
on Contract AF 49(638)505. 4 Aug 60, 28p. 20 refs. 
AFOSR-TN-60-857; AD-254 741. 


DESCRIPTORS: *Integration, *Functions, *Operators 
(Mathematics), Functional analysis, Integrals, Trans- 
formations (Mathematics), Topology. 


The basic problem is to integrate scalar-valued func- 
tions with respect to operator-valued functions that 
are not of bounded variation. 


PB 155 835 $1.10 

Purdue U. [Lafayette, Ind.] 
INTEGRATION WITH RESPECT TO OPERATOR- 
VALUED FUNCTIONS, by Gregers L. Krabbe. Rept. 
on Contract AF 49(638)505. 15 Nov 60, 8p. 8 refs. 
AFOSR TN-60-1338; AD-254 742. 


DESCRIPTORS: *Integration, *Functions, Integrals, 
*Operators (Mathematics), Algebras, Topology, 
Operational calculus. 


PB 154985 $5.60 

Stanford U., Calif. 
SIMPLE METHODS FOR CLASSIFICATION AND CON- 
STRUCTION OF SIMILARITY SOLUTIONS OF PAR- 
TIAL DIFFERENTIAL EQUATIONS, by D. E. Abbott 
and S. J. Kline. Rept. MD-6 on Contract 
AF 49(638)201. Oct 60, 5lp. 62 refs. AFOSR TN-60- 
1163; AD-251 813. 


DESCRIPTORS: *Partial differential equations, Classi- 
fication, Aerodynamics, Mechanics. 


Simple methods for establishing similarity solutions 
are given. The mathematical interpretation of the 
term similarity is a transformation of variables to 
achieve a reduction in the number of independent vari- 
ables in the differential equations. Physically, the 
existence of a similarity usually implies the lack of a 
characteristic length in one or more coordinates of the 
problem. The approach used is to develop two methods 
for finding similarity variables based upon the 
mathematical technique of solving partial differential 
equations by separation-of-variables. The emphasis in 
both methods is on motivation. It is possible to classify 


physical problems into two mathematical categories: 
problems which are mathematically well-posed and 
those which are not. The two methods presented em- 
phasize the fact that if a similarity variable is not 
found for the particular class of transformations 
assumed, it cannot be concluded that none exist, but 
only that there is no similarity variable under that 
class of transformations. The two methods for finding 
similarity solutions are developed and compared in 
terms for two well-known problems; the suddenly 
accelerated flat: plate, and the classical Blasius solu- 
tion for laminar flow over a flat plate. Finally, five 
other examples are given to illustrate the types of 
problems which can be treated and some refinements 
of technique which are possible. (Author) 


PB 155 214 $3.60 

Zator Co., Cambridge, Mass. 
A GENERAL THEORY OF INDUCTIVE INFBRENCE, 
by R. J. Solomonoff. Preliminary rept. on Contract 
AF 49(638)376. Nov 60, 34p. 1 ref. ZTB-138, rev. of 
Rept. V-131, Feb 60; AFOSR TN-60-1459; AD-252 445. 


DESCRIPTORS: *Probability, *Sequences, Mathematical 
analysis, *Documentation, Language, Reading 
machines, Theory, Machine translation, Programming. 


Some preliminary work is presented on a very general 
new theory of inductive inference. The extrapolation of 
an ordered sequence of symbols is implemented by 
computing the a priori probabilities of various se- 
quences of symbols. The a priori probability of a se- 
quence is obtained by considering a universal Turing 
machine whose output is the sequence in question. An 
approximation to the a priori probability is given by the 
shortest input to the machine that will give the desired 
output. A more exact formulation is given, and it is 


made somewhat plausible that extrapolation probabili- 
ties obtained will be largely independent of ‘just which 
universal Turing machine was used, providing that the 
sequence to be extrapolated has an adequate amount of 
information in it. Some examples are worked out to 
show the application of the method to specific problems. 
Applications of the method to curve fitting and other 
continuous problems are discussed to some extent. 
(Author) 


Computing Devices 


AGN-TM-391 = $1.25 

Aerojet-General Nucleonics, San Ramon, Calif. 
PECAN: A CYCLE ANALYSIS CODE FOR GAS TUR- 
BINE, NUCLEAR OR CONVENTIONAL POWER 
PLANTS (IBM 704 COMPUTER), by S. Luchter, 
W. J. O'Donnell, and W. C. Reynolds. Rept. on Con- 
tract AT(10-1)-880. Apr 61, 59p. 
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Air Force Cambridge Research [Labs. ] Bedford, 
Mass. 
EVALUATION OF VISUAL DISTANCE COMPUTER 
CP-384/GMQ(XD-1), by Philip I. Hershberg. Apr 60, 
36p. 6 refs. Instrumentation for Geophysics and 
Astrophysics no. 13; AFCRC-TR-60-235; AD-259 585. 


S-37 








DESCRIPTORS: *Approach lights, *Visibility, Range, 
Range finding, “Computers, Airplane landings, Landing 
aids, Night landings, Digital computers. 


The Visual Distance Computer was designed to auto- 
matically provide accurate information regarding range 
and height at which a pilot can expect to see runway ap- 
proach lights. A list of the tests performed during the 
evaluation of the Computer is given, including test re- 
sults and recommendations. The equipment is accurate 
and reliable, and when recommended modifications are 
completed, the Computer should be suitable for field 
use. Also presented and discussed are basic equations 
used in solving visual distance problems, initial ap- 
proximations to existing conditions for each equation 
solution, and revised equations together with a need for 
a computer solution of these equations. Two appendices 
discuss the computer design and details of the evalua- 
tion testing program. (Author) 


NAA-SR-6192 $0.50 


Atomics International, Canoga Park, Calif. 
FORTRAN PROGRAMS FOR CRYSTAL SPACINGS, 
by G. M. Wolten. Rept. on Contract AT(11-1)-GEN-8. 
1 May 61, 44p. 


WAPD-TM-255 $0.75 


Bettis Atomic Power Lab., Pittsburgh, Pa. 
BAFL-1; A PROGRAM FOR THE SOLUTION OF THIN 
‘ ELASTIC PLATE EQUATIONS ON THE PHILCO-2000 
COMPUTER, by J. B. Callaghan, P. H. Jarvis, and 
A. K. Rigler. Rept. on Contract AT-11-1-GEN-14. 
Apr 61, 34p. 
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Cornell Aeronautical Lab., Inc., Buffalo, N. Y. 
PERCEPTRON APPLICABILITY TO PHOTOINTERPRE - 
TATION (PROJECT PICS) by Albert E. Murray. Rept. 
on Contract Nonr-3161(00), Phase 1. 1 Nov 60, 58p. 

5 refs. Rept. no. VE-1446-G-1; AD-252 551. 


DESCRIPTORS: *Memory devices, Simulation, Visual 
perception, Retina, Training, *Data processing sys- 
tems, Test methods, Learning, Pictures, Aerial 
photographs, *Photographic intelligence, Analysis, 
Design, Optical images, Photoelectric effect. 


The experiments demonstrate considerable photoin- 
terpretation ability inherent in small and simple per- 
ceptrons, and design efforts indicate the feasibility of, 
and a cost estimate for, several advanced models. 
These design efforts indicate that a versatile Mark II is 
logically and economically feasible, and show in detail 
how this may be achieved. After the experiments in 
image processing were completed, some time was 
devoted to consideration of special processing tech- 
niques and necessary contributions to perceptron 
development, especially for the automation of photo- 
interpretation tasks. It is believed that the demon- 
strated strong inherent capabilities of the simple 
perceptron can be coupled to innovations in design to 
provide a useful automation, and that the general 
nature of the necessary innovations is fairly well 
understood. (Author) 
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Cornell U., Ithaca, N. Y 
COLLECTED TECHNICAL PAPERS, VOLUME I, by 
H. D. Block, Carl Kesler and others. Rept. no. 1 on 
Cognitive Systems Research Program, Contract Nonr- 
401(40). 1 Jan 61, 86p. 63 refs. 


DESCRIPTORS: *Scientific reports, *Memory devices, 
*Data processing systems, Mathematical computers, 
Simulation, Visual perception, Retina, Learning. 


Contents: 

Introductory note 

The perceptron: A model for brain function, by 
H. D. Block 

Analysis of a four layer series-coupled perceptron by 
H. D. Block, B. W. Knight, Jr., andF. Rosenblatt 

Preliminary experiments on perceptron application to 
bubble chamber event recognition, by Car] Kesler 
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Electronic Associates, Inc. , Long Branch, N. J. 
DEVELOPMENT AND STUDY OF AN INCREMENTAL 
COMPUTING SYSTEM, by Thomas D. Truitt and 
Irwin Munt. Final rept. on Contract AF 19(604)5560. 
Apr 60, 152p. 4 refs. Advanced Study Group ASG rept. 
no. 3; ERD-TR-50-152; AD-253 047. 


DESCRIPTORS: *Computers, *Digital computers, 
*Analog computers, Design, Applied mathematics, 
Numerical method and procedures, Functions, 
Integrators, Simulation. 


The results of a study of an incremental computing 
technique are presented. The logical design of a 
typical integrator in a completely parallel incremental 
differential analyzer is described. The outstanding 
features of this integrator are discussed; they are 
automatic scaling of incremental variables and mul- 
tiple precision rate multipliers. The construction of 
two experimental integrators and the performance of 
tests and solution of simple equations with these units 
are reported in detail. (Author) 
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Laboratory for Electronics, Boston, Mass. 
RESEARCH IN FERROMAGNETICS WITH APPLICA- 
TIONS TO NEW STORAGE DEVICES, by Harrison W. 
Fuller and Donald L. Sullivan. Final annual rept. on 
Contract AF 19(604)5233. Sep 60, 147p. 33 refs. Rept. 
no. 590-Al. AFCRL-TR-60-198; AD-249 835. 


DESCRIPTORS: *Thin films, Films, *Ferromagnetism, 
Data storage systems, Ferromagnetic materials, Delay 
lines, Electron optics, Memory devices, Colloids. 


Methods of experimentally studying the interaction be- 
tween magnetic domain walls in adjacent thin films are 
listed and described. A calculation is made for the 
interaction energy between two walls in adjacent films 
using a simplified model for a domain wall consisting 
of a linear dipole. A calculation of the interaction be- 
tween one symmetrical and one asymmetrical wall is 
made and two important special cases are considered. 
The force function h'f(u) describing the equilibrium 
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positions of magneto-statically interacting domain 
walls is calculated and plotted for various cases of 
unequal wall widths and adjacent film separations. 

Some aspects of a technique for measuring the external 
fields of walls in thin films using powder patterns are 
discussed in light of Kittel's calculation concerning 
particle collection. Observations of particle collection 
on walls in a film overcoated with a non-magnetic layer 
are described. The principle of a wall-stepping device 
is described that may yield a new class of two-film 
storage devices. The magnetostatic interaction between 
a wall in one film and a parallel line imperfection in an 
adjacent film is considered. The magnetization distri- 
bution for striking spiral-wall configurations is deduced 
and an hypothesis is advanced for the mechanism of 
their formation. (Author) 
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Lincoln Lab., Mass. Inst. of Tech., Lexington. 
INFORMATION PROCESSING, by F. C. Frick and 
G. P. Dinneen. Quarterly progress rept. 
1 Sep-30 Nov 60, on Contract AF 19(604)7400. 
15 Dec 60, 55p. 26 refs. AFCCDD-TN-60-1026; 
AD-252 199. 


DESCRIPTORS: *Data processing systems, *Digital 
computers, *Computers, Learning, Magnetic materi- 
als, Psychology, Design, Programming, Memory de- 
vices, Circuits, Theory. 


Contents: 

Digital computers 
Data processing 
Computer components 
Pattern recognition 
Analysis 

Psychology. 

(See also PB 153 361) 
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Microwave Research Inst., Polytechnic Inst. of 
Brooklyn, N. Y. 
OPERATION OF THE DIODE MATRIX CODER, by 
William A. Bellmer. Rept. on Contract 
AF 18(600)1505. 16 Dec 59, 38p. 3 refs. Research 
rept. R-792-59; PIB-720; AFOSR-TN-60-233; 
AD- 234 297. 


DESCRIPTORS: *Digital computers, Diodes, Coding, 
Computers, 


Improvements were made on the preliminary design 
considerations for a diode-matrix transducer, and a 
medium size device was constructed. The physical 
characteristics of this device with associated input 
producers and output recorder are described to serve 
as a maintenance reference, Programming methods 
are provided for each function of the device and ex- 
amples given. The coder performs all functions 
reliably except the decoder, which presents problems 
due to a form of feedback produced by the program. 
(Author) 
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Ohio State U. Research Foundation, Columbus. 
DESCRIPTION OF A DEVICE FOR COMPUTING STA- 
TISTICAL PROPERTIES OF STELLAR SHADOW PAT- 
TERNS, by G. Keller, P. E. Barnhart, and A. Angelone. 
Scientific rept. no. 1 on Contract AF 19(604)1954. 
Oct 57, 24p. AFCRC-TN-58-225; AD-146 880. 


DESCRIPTORS: *Computers, Design, Astronomy, 
Telescopes, Stars, Brightness, Statistical analysis, 
Wind direction indicators. 


A device for the automatic calculation of the correlation 
between the intensities at two points in the stellar 
shadow pattern is described. The intensities are sam- 
pled by means of a pair of telescopes so mounted that 
the separation between them and the orientation of a 
line joining them can be varied at will while the tele- 
scopes simultaneously observe the same star. The 
computation is carried out by means of the quarter- 
square method of electronic multiplication. The cir- 
cuitry designed for this purpose is built into a modular 
structure to allow convenience of service and a wide 
latitude of experimentation. A time-delay mechanism 
to allow time correlation as well as space correlation 
in the shadow pattern is described. This mechanism is 
a device for mechanically varying the separation of the 
play-back heads of a dual-channel tape recorder. A 
direct-reading pulse counter, used as a wind-direction 
meter, is also described. (Author) 


SCTM-93-61(24) $0.75 

Sandia Corp., Albuquerque, N. Mex. 
ONE-HUNDRED KILOCYCLE TRANSISTORIZED 
PROGRAMMABLE ELECTRONIC COUNTER-TIMER, 
by J. O. Reed. Apr 61, 24p. 


MECHANICS 


PB 153 292 $4.60 

Mellon Inst. , Pittsburgh, Pa. 
ON THE FOUNDATION OF LINEAR VISCOELASTIC- 
ITY, by Bernard D. Coleman and Walter Noll (Carnegie 
Inst. of Tech: ). Rept. on Contract AF 49(638)541 and 
National Science Foundation Grant NSF-G 5250. Nov 60, 
42p. 13 refs. AFOSR TN-60-1367; AD-246 689. 


DESCRIPTORS: Elasticity, Plasticity, *Fluid mechanics, 
Theory, Stresses. 


The present article reexamines the fundamental hypoth - 
esis of linear viscoelasticity in the light of recent ad- 
vances in non-linear continuum mechanics. 
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Naples U. (Italy). 
LAMINAR MIXING IN THE PRESENCE OF AXIAL 
PRESSURE GRADIENTS, by Luigi G. Napolatino and 
A. Pozzi. Final rept. part Il; on Contract 
AF 61(052)160. Oct 60, 93p. 10 refs. Instituto di 
Aeronautica rept. no. 22; AFOSR-TR-60-123, Part 2; 
AD-252 883. 
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DESCRIPTORS: *Fluid mechanics, Pressure, *Bound- 
ary layer, Axially symmetric flow, Compressible 
flow, Partial differential equations. 


Incompressible, laminar plane mixing is investigated. 
Questions concerning the validity of a boundary-layer 
approach and the nature of the third boundary-con- 
dition, are settled first. Basic equations are then de- 
rived and their solution presented in the form of single 
quadratures for general pressure gradients and in 
closed form for special classes of pressure gradients. 
Results are analysed and discussed with reference 

to the direct and indirect effects of pressure gradients 
on the characteristics of the mixing region. The 
accuracy and limits of validity of the method are eval- 
uated and its extension to the homoenthalpic compress- 
ible case worked out. (Author) 
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Naples U. (Italy). 
TURBULENT MIXING OF STREAMS OF DIFFERENT 
GASES, by Luigi G. Napolitano. Final rept. part 1, 
on Contract AF 61(052)160. July 60, Sip. 16 refs. 
Istituto di Aeronautica rept. no. 18; AFOSR-TR-60- 
123, Part 1; AD-252 882. 


DESCRIPTORS: *Gas flow, Temperature, *Gases, 
Turbulence, Mathematical analysis, Turbulent flow. 


Exact solutions for constant temperature isovel, 
turbulent, two dimensional mixing of two infinite 
streams of different gases are presented. Three solu- 
tions were obtained, based on three different phenom- 
enological models for the turbulent transports. The 
three different phenomenological models assumed are 
illustrated and discussed first. Pertinent equations 
are then derived and exact closed form solutions are 
obtained for each one of the three models considered. 
An analysis of the characteristics of the mixing region 
is carried out and the differences in the distributions 
of the mean properties for the different models is 
brought forth. The experimental tests to be performed 
to determine the physically more appropriate model 
are finally discussed. (Author) 
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Rensselaer Polytechnic Inst., Troy, N. Y. 
STABILITY OF A VORTEX SHEET IN NON- 
EQUILIBRIUM FLOWS, by K. C. Wang. Rept. on 
Contract AF 18(600)1591. [1960] 44p. 8 refs. TR AE 
6007; AFOSR-48; AD-252 391. 


DESCRIPTORS: *Vortices, Stability, Gas flow, Oxygen, 
Nitrogen, Compressible flow, Partial differential 
equations, Dynamics, *Dissociation. 


The stability of a plane vortex sheet between two uni- 
form streams with respect to small disturbances is 
examined when the two media are dissociating diatomic 
gases such as oxygen or nitrogen. For the equilibrium 
and frozen cases, it is found that the eigenvalue equa- 
tion is formally identical with that of the conventional 
case, and the stability is decreased due to the disso- 
ciation. For the non-equilibrium case, the eigenvalue 
equation is a complex one and depends on the wave 
number of the disturbances, the vortex sheet is shown 


to be always unstable. Included also is a discussion of 
the stability of a vortex sheet between two equal but 
opposite steady streams from the consideration of 
pressure distribution. (Author) 


Aerodynamics and Pneumatics 
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Aeroelastic and Structures Research Lab., Mass. 

Inst. of Tech. , Cambridge. 
INVESTIGATION OF ROTOR RESPONSE TO VIBRA- 
TORY AERODYNAMIC INPUTS. PART I. EXPERI- 
MENTAL RESULTS AND CORRELATION WITH 
THEORY, by Norman D. Ham, Herbert H. Moser, and 
John Zvara. Rept. for Mar 56-Oct 57 on Aeroelasticity, 
Vibration and Noise, Contract AF 33616)3270. Oct 58, 
5lp. 5 refs, WADC Technical rept. 58-87, Part I; 
AD-203 389. 


This report released for sale to the public 8 June 61. 


DESCRIPTORS: *Helicopter rotors, Aerodynamics, 
*Vibration, Model tests. 


The experimentally determined flapping response (1) 
to harmonic variation in pitch and (2) to vertical shak- 
ing of the hub, are compared with theoretical re- 
sponses calculated for three different two-dimensional, 


aerodynamic theories. The test data indicates that for 
low blade pitch angles, the returning wake shed by the 
rotating blade has a marked effect on the blade re- 
sponse at even integers of the frequency ratio’ =“ /y, 
while for high ptich angles the effect of the helical wake 
is negligible. This agrees with theoretical calculated 
responses obtained with the aerodynamic theory using 
a modified lift deficiency function developed by Loewy. 
The test results indicate that wake interference effects 
persist for low pitch settings at advance ratios be- 
tween 0 and 2. Test data obtained with a rotor-rotor 
type of excitation is a tandem rotor configuration are 
included. Results indicate that vertical hub shears of 
the aft rotor are increased. (Author) 
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Aeroelastic and Structures Research Lab., Mass. 

Inst. of Tech. , Cambridge. 
INVESTIGATION OF ROTOR RESPONSE TO VIBRA- 
TORY AERODYNAMIC INPUTS. PART II. AN AERO- 
DYNAMIC STRIP THEORY FOR ROTARY WINGS 
EXECUTING SIMPLE HARMONIC MOTIONS NEAR A 
GROUND PLANE, by Eugene J. Brunelle, Jr. Rept. for 
Mar 56-Oct 57 on Aeroelasticity, Vibration and Noise, 
Contract AF 33(616)3270. Oct 58, 30p. 4 refs. WADC 
Technical rept. 58-87, Part II; AD-203 390. 
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DESCRIPTORS: *Helicopter rotors, Aerodynamics, 
*Vibration, Model tests. 


A theory is presented and closed form expressions 
are obtained for the pressure distribution, lift, mo- 
ment, flap-damping and pitch-damping of_a rotating 
wing strip executing simple harmonic motions near a 
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ground plane. It is shown that the usual fixed-wing 
expressions for pressure distribution, lift, and mo- 
ment may be used provided that a modified Theodorsen 
function is incorporated in the calculation. Further- 
more, graphs are presented showing typical trends of 
the aforementioned quantities in the presence of a 
ground plane. These trends indicate that when the 
rotor plane is more than two rotor diameters above 
the ground plane, the ground effects are completely 
negligible. (Author) (See also PB 156 304-1) 
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INVESTIGATION OF ROTOR RESPONSE TO VIBRA- 
TORY AERODYNAMIC INPUTS. PART Ill. THREE- 
DIMENSIONAL EFFECTS ON UNSTEADY FLOW 
THROUGH A HELICOPTER ROTOR, by Holt Ashley, 
Herbert H. Moser, and John Dugundji. Rept. for 
Mar 56-Oct 57 on Aeroelasticity, Vibration and Noise, 
Contract AF 33(616)3270. Oct 58, 88p. 16 refs. 
WADC Technical rept. 58-87, Part III; AD-203 392. 
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DESCRIPTORS: *Helicopter rotors, Aerodynamics, 
*Vibration, Model tests. 


A theory is developed for predicting the spanwise dis- 
tribution of loads on an oscillating blade. Effects of 
finite span, unsteady flow and variable relative wind 
are included. Calculations consisting of a numerical 
solution of an intergral equation for the bound circula- 
tion, followed by evaluation of corrections to the two- 
dimensional distributions of lift and moment. Applica- 
tions are made to pitching and flapping oscillations of 
a typical blade. Three dimensional effects are found 
to be larger for pitching than flapping apparently a 
simple correction to the strip theory loads can be de- 
vised by multiplying their amplitudes by the ratio of 
three to two dimensional loads estimated by steady- 
flow methods. Numerical computations and special 
functions arising from the theory are discussed. A 
method is included for introducing the effects of vortex 
wake shed from the rotor and of forward motion at low 
tip-speed ratios into the theoretical model. (Author) 
(See also PB 156 304-2) 
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Aeronautical Research Inst. of Sweden. 
THE INTERFERENCE BETWEEN TWO INTERSECT- 
ING PERPENDICULAR TWO-DIMENSIONAL SUPER- 
SONIC FLOW FIELDS, by Marten T. Landahl. Tech- 
nical note no. 3 on Contract AF 61(052)75. July 59, 
20p. 3 refs. FFA rept. AU-II-93:3; AFOSR TN- 
60-1473; AD-252 804. 


DESCRIPTORS:*Wing-body configurations, *Supersonic 
flow, *Partial differential equations, Gas flow, Theory, 
Mathematical analysis. 


As a simplified model for wing-body interference, the 
second-order problem for the supersonic flow about two 
intersecting perpendicular two-dimensional wings is 
solved. Formulas are given for the second-order inter - 
ference pressure. By neglecting the effects of velocity 
gradients, a simplified formula is deduced which is 
found to give results in good agreement with the more 


exact theory. At high Mach numbers this formula 
agrees with the one obtained by B. Beane and 

M. Landahl, 1959 (Theoretical Investigation of Second- 
Order Supersonic Interference Effects. 

FFA AU-II-93:1). (Author) 
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Arnold Engineering Development Center [Tullahoma 
Tenn. | 
FORCE MEASUREMENTS ON A DATA CAPSULE IN 
PROXIMITY TO A CARRIER VEHICLE AT SUPER- 
SONIC SPEEDS, by J. Don Gray. Rept. on ARO, Inc. 
Contract AF 40(600)800. Mar 60, 23p. AEDC-TN-60- 
46; AD 233 153. 


DESCRIPTORS: Stability, Drag, *Supersonics, Blunt 
bodies, *Cylindrical bodies, Conical bodies, Wake, 
Ejection, *Space capsules, Supersonic wind tunnels, 
Tests. 


Force measurements on a data capsule model in 
proximiiy to a larger carrier vehicle model were made 
at Mach numbers of 2, 4, and 5 to determine the vari- 
ation in the forces and pitching moment at different 
relative locations. Two basic modes of capsule sepa- 
ration from the carrier were investigated, namely, 
side ejection and base ejection. Large changes in the 
magnitude of the forces and moment were observed 
for passage of the capsule through carrier vehicle 

bow wave and base wake. (Author) 
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Bell Aerosystems Co., Buffalo, N. Y. 

APPROXIMATION METHODS FOR AEROELASTIC 
SYSTEMS IN HIGH SUPERSONIC FLOW, by Melvin 
B. Zisfein and Frank J. Frueh. Summary rept. on 
Contracts AF 49(638)749 and AF 49(638)365. Oct 60, 
100p. 8 refs. Rept. no. 7019-918001; AFOSR-TR- 
60-182; AD-249 805. 


DESCRIPTORS: *Supersonic flow, *Stresses, Elas- 
ticity, Flutter, Damping, *Aircraft, Dynamics, Nu- 
merical methods and procedures 


A description is presented of a new dynamic system 
logic. This: new approach to aeroelastic system dynam 
ics is shown not to contradict currently established 
fact, but rather to be useful in the derivation of new 
and relatively simple dynamic system approximations. 
Previously published binary aeroelastic system solu- 
tions are summarized as a basis for the physical under- 
standing of the fundamental phenomenon of modal 


coalescence. The new concepts ot v- OMEGA Base 
curve, High Damping Asymptote, and High Decay 
Asymptote are reviewed and discussed. The use of 
these concepts in the formulation of aeroelastic system 
approximations is introduced. The concepts previously 
developed in the binary systems study are employed to 
formulate certain relatively simple approximations to 
predict the damping and decay properties of ternary 
aeroelastic systems. New and more sophisticated ap- 
proximations are developed to relate true system dy- 
namic response to artificial flutter damping in a man- 
ner independent of system basic parameters. This is 
done by using the logic developed for binary systems 
and the results of both the binary and ternary solutions 
previously developed. These new approximations are 
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found to be valid for all of the binary and ternary sys- 
tems studied to date. They allow the analyst to predict 
an aeroelastic system's true dynamic response from 
merely the results of a simple harmonic motion, re- 
quired structural damping analysis commonly known as 
an AMC type flutter solution. (Author) 
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Bell Aerosystems Co. [Buffalo, N. Y.] 
DETAILS OF A NEW APPROACH TO SAFE FLIGHT 
FLUTTER TESTING, by Benjamin B. D'Ewart. Rept. 
on Contracts AF 49(638)380 and AF 49(638)749. 
Nov 60, 112p. 4 refs. Rept. no. 7-60-918002; AFOSR 
TN-60-1476, AD-249 804. 


DESCRIPTORS: *Flutter, *Flight testing, *Safety, 
Test methods, Test equipment. 


A basic research program concerned with the synthe- 
sis, analysis, and experimental evaluation of a new 
method of flight flutter testing is described. The 
method is based on the well known fact that changes in 
mass distribution can drastically change the vibra- 
tional properties of an oscillating aerodynamic surface, 
and can bring about substantial changes in its flutter 
speed. A jet device is employed to simulate the force 
effects of mass and to create thereby an apparent 


change in the mass distribution of an aerodynamic sur- 
face. This apparent mass change can be easily manip- 
ulated to make flutter come or go, and can therefore 
be used as a safe, reliable, flight flutter test device. 
Equipment and tests are described that utilize mass 
simulation and develop an analytical method for study- 
ing the important features of a nonlinear mass simulat- 
ing system. Mass simulation was shown to have great 
promise as a device for improving the safety and 

speed of flight flutter test programs. (Author) 
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General Mills, Inc., Minneapolis, Minn. 
RESEARCH ON THE EFFECTS OF COLLISIONS OF 
SMALL PARTICLES WITH BODIES MOVING AT 
HYPERSONIC SPEED. PART III. EROSION AND 
HEAT TRANSFER EFFECTS, by G. Whitnah, 

J. Upton and others. Rept. on Contract AF 33(616)5565. 
Dec 60, 87p. 11 refs. WADC Technical rept. 58-498, 
part 3; AD-254 021. 


DESCRIPTORS: *Particles, *Heat transfer, *Bodies of 
revolution, *Aerodynamic heating, Re-entry aerody- 
namics, Erosion, Ablation, *Hypersonics. 


The effects of distributed surface roughness on con- 
vective heat transfer were studied experimentally in a 
blow-down flow channel capable of simulating the aero- 
dynamic characteristics of hypersonic flight. Smooth 
and roughened copper heat transfer models were uti- 
lized. Specially developed heat flux meters, installed 
in the models gave local heat transfer coefficients. 
Maximum values for roughened models weré 263 per- 
cent higher than for smooth models. The effects of 
surface damage on the ablation process were studied 
in the blowdown channel, utilizing naphthalene models. 
The surfaces of these models were either (1) initially 
smooth, (2) grooved or pitted, or (3) embedded with 
foreign objects. Potentially deleterious effects on 


space surfaces, produced by alloy formation with im- 
pinging foreign material, was studied experimentally 
and theoretically. The experimental work was con- 
ducted in air, helium and nitrogen atmosphere at tem- 
peratures up to 1000°C. The theoretical investigation 
explored the limitations on the rate of alloy formation. 
For the cases studied, the time required for signifi- 
cant penetration by alloy formation was found to be 
long compared to the duration of a ballistic missile 
re-entry, and of much greater interest in connection 
with the performance of hypersonic glide vehicles. 
(Author) (See also PB 161 657) 
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STABILITY OF A VISCOUS COMPRESSIBLE FLOW | 
BETWEEN ROTATING CYLINDERS, by P. L. Chambre 
Doctoral thesis. Technical rept. on Fluid Flow and 
Heat Transfer at Low Pressures and Temperatures, 
Contract N7onr-295, T. O. 3. 15 June 51, 46p. 
26 refs. Rept. no. HE-150-85; Series no. 20, issue 
no. 78; ATI-195 088. 


This report released for sale to the public 16 June 61. 


DESCRIPTORS: *Compressible flow, Stability, 
Cylindrical bodies, Bodies of revolution, Heat transfer. 


This is a theoretical investigation concerned with the 
hydrodynamic stability of the curved Couette motion of 
a viscous compressible flow towards a three dimen- 
sional type disturbance. The problem has been in- 
vestigated according to the method of small oscilla- 
tions. The origin of the unstable motion is thought to 
be due to the centrifugal force field which can be 
created in a rotating cylinder apparatus in which the 
inner cylinder is rotating and the outer cylinder is at 
rest. The effects of slippage of the gas at the bound- 
aries and of compressibility due to high speed motion 
have been investigated. A study of these effects 
clarifies the three dimensional] instability mechanism 
in a gas flow since previous theoretical investigations 
have been confined to incompressible fluid flows. 
(Author) 
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National Bureau of Standards [Washington, D. C. ]. 
COLLISIONS OF LIQUID DROPS WITH LIQUIDS, by 
Olive G. Engel. May 61, 33p. 12 refs. Technical 
note no. 89. 


DESCRIPTORS: *Liquids, *Drops, Meteors, Impact 
shock, *Re-entry aerodynamics, Water impingment, 
Space flight, Space navigation. 


The information available on collisions of liquid drops 
with liquids is reviewed. Measurements of the depth 
and diameter of the cavity produced in the target liquid 
made on G. J. Franz's high-speed motion pictures of 
collisions of waterdrops with water are reported. The 
measurement data are considered to be of a prelimi- 
nary nature. The most important provisional observa- 
tions drawn from them are: the cavity depth-versus- 
time curve is a parabola or ellipse tangent to the depth 
axis at the origin; the depth/diameter ratio of the cavity 
varies with time elapsed since the collision and has a 
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value of 0.5 at only two points in time. An equation for 
maximum cavity depth is derived on the basis of the 
three assumptions that the impinging drop is spherical, 
that the cavity is hemispherical, and that the volume of 
the cavity is proportional to the kinetic energy of the 
drop. Test of the equation with the measurement data 
indicates that the assumptions are reasonably good in 
the low free-fall velocity range. Apparatus that is now 
being assembled at the National Bureau of Standards to 
obtain more accurate data and to carry out an exhaus- 
tive study of this type of collision is described. 
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Politecnico di Torino (Itaty) 

ON THE INTERACTION BETWEEN STREAM AND 
BODY IN A FREE-MOLECULE FLOW. PART II. 
MOMENTUM EXCHANGES, by Silvio Nocilla. Tech- 
nical note no. 17 on Contract AF 61(052)208. Sep 60, 
32p. 10 refs. AFOSR-TN-60-914, Part 2; AD-252 851. 


DESCRIPTORS: *Hypersonic flow, Molecules, Energy, 
Orbital flight paths, Satellite vehicles, 
*Superaerodynamics. 


Research was conducted on momentum exchanges taking 
into account the re-emission energy balance on a body 
surface, and in particular, the calculated re-emission 
temperature. On a model various calculations of aero- 
dynamic forces are made, from which appears the 
meaning of the various interaction coefficients intro- 
duced in it. The theoretical] results are then compared 
with the known experimental results. The comparison 
allows us to determine the value of the fundamental 
parameter which occurs in the mode] and shows that 

the rea] re-emission conditions are far from the diffuse 
re-é€mission, in an amount so much greater as greater 
is the body velocity. (Author) (See also PB 150 346) 
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Politecnico di Torino (Italy). 
ON THE INTERACTION BETWEEN STREAM AND - 
BODY IN A FREE-MOLECULE FLOW. PART III. 
RELATIONS BETWEEN THE INTERACTION COEFFI- 
CIENTS AND THE SITTING TIME OF THE MOLE- 
CULES ON THE SURFACE, by Silvio Nocilla. Tech- 
nical note no. 18 on Contract AF 61(052)208. Oct 60, 
l5p. 5 refs. AFOSR-TN-60-914. Part 3; AD-252 852. 


DESCRIPTORS: *Hypersonic flow, Molecules, Energy, 
Orbital flight paths, Satellite vehicles, 
*Superaerodynamics. 


A general formula for the sitting time of molecules on 
the surface i8 deduced. It is then shown that the values 
of the sitting time through it calculated at various 
speeds are related by a linear relation to the values of 
the global accommodation coefficients experimentally 
obtained for the outward radiating flat plate. (Author) 
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Polytechnic Inst. of Brooklyn, N. Y. 
PRELIMINARY ANALYSIS OF THE CAPABILITIES OF 
A COMPOSITE SLAB FOR AN ADVANCED HEAT- 
SINK DESIGN, by Paul A. Libby. Rept. on Experi- 
mental Techniques for Materials Research, Contract 
AF 3X616)5944. Jan 61, 62p. 39 refs. WADD Technical 
note 59-424, part 2; AD-253 542. 


DESCRIPTORS: *Re-entry aerodynamics, *Re-entry 
vehicles, *Aerodynamic heating, *Beryllium, Beryllium 
compounds, Oxides, Heat transfer, Numerical analysis. 


Presented here are the results of a numerical analysis 
of the capability of a composite slab of beryllium oxide 
(BeO) and beryllium (Be) to absorb the heating associ- 
ated with the re-entry of a high performance ballistic 
missile. The trajectory considered corresponds to a 
ballistic factor (W/CpA) equal to 2000 psf, to a re-entry 
velocity of 20, 000 fps, and to a re-entry angle of 20°. 
The numerical results indicate that the maximum per- 
missible heat transfer rates for the trajectory are ob- 
tained with a relatively thin slab of beryllium oxide. 
The addition of beryllium to this slab may be required 
for structural and thermal shock considerations but does 
not greatly improve the heat-sink capabilities. The 
permissible values of the heat transfer parameter are 
applied to a slender cone with a 20° half angle and with 
a spherical cap of 0. 25 ft nose radius. It is shown that 
for laminar flow no heat transfer reduction is required 
on the cone while for turbulent flow a reduction to 1/2 
is required. Various means for achieving heat reduc- 
tion are discussed. (Author) 


PB 154 314 $5. 60 


Polytechnic Inst. of Brooklyn, N. Y. 
A STUDY OF FLOW FIELDS ABOUT SOME TYPI- 
CAL BLUNT-NOSED SLENDER BODIES, by Roberto 
Vaglio-Laurin and Massimo Trella. Rept. on Contract 
AF 49(638)217. Dec 60, 60p. 17 refs. PIBAL rept. 
no. 623; AFOSR-2; AD-250 025. 


DESCRIPTORS: *Aerodynamic configurations, Distri- 
bution, Pressure, Numerical analysis, Shock waves, 
*Gas flow, *Conical.bodies, *Cylindrical bodies, 
*Spheres, *Blunt bodies. 


Complete inviscid flow fields about three model 
axisymmetric configurations were determined numeri- 
cally. Configurations (a sphere-cylinder, and two 
sphere-cone-cylinder combinations of decreasing 
bluntness) and flight conditions were selected so as to 
indicate separately effects of nose shape, drag coeffi- 
cient, flight Mach number, and thermodynamic behav- 
ior of the gas. Results are presented for thirteen 
cases. Particular attention is devoted to interpretation 
and, when possible, correlation of pressure distribu- 
tions on, and shock shapes about the cylindrical after - 
bodies. It was found that (1) the correlation of pres- 
sure distributions on bodies having nonspherical noses 
involves interpretive modifications of the law sugges - 
ted by blast wave analogy (also shocks about these 
bodies are not described by parabolae; (2) for all con- 
figurations there is substantial influence of gas be- 
havior on shock shape (this, however, can be corre- 
lated in terms of the gas conditions along a generally 
defined streamline; (3) the shock layer can generally 
be divided into two regions wherein flow properties can 
either be approximated by simple laws or correlated; 
and (4) for each configuration knowledge of the com- 
plete flow field in one flight condition can be used to 
estimate features of flows under general flight condi- 
tions including those where equilibrium dissociation is 
encountered. (Author) 
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Princeton U., N. J. 
HEAT TRANSFER FROM AN IONIZED GAS TO A 
GASEOUS COOLANT, by Jerry Grey. Semi-annual 
progress rept. no. 2, 1 Aug 59-31 Jan 60, on Contract 
Nonr-1858(31). 31 July 60, 48p. 11 refs. Aeronautical 
Engineering rept. no. 487-b; ARPA Order no. 5-58, 
Task 7; AD-242 928. 


This report released for sale to the public 7 June 61. 


DESCRIPTORS: *Gas ionization, *Heat transfer, 
Coolants, Gases, Test methods, Test facilities, 
Measurements, *Jet mixing flow, Laminar boundary 
layer, Enthalpy, *Plasma jets. 


Estimates of approach to equilibrium in the atmos- 
pheric-pressure plasmajet indicated only negligible 
departures, except possibly right at the lip of the 
nozzle. Successful measurement of local impact pres- 
sures (momentum) and local jet composition were made 


with a single-jacketed sampling probe. Surveys of the 
plasmajet indicated a large wall velocity defect due to 
nozzle wall cooling. Tests at different swirl angles 
indicated that this velocity defect can be countered by 
a density increase due to swirl, and an optimum swirl 
angle was selected for the first test series. Calibra- 
tions of a full double-jacketed enthalpy probe at low 
temperatures (up to 3000°F) against shielded thermo- 
couples were made, but flow distortions due to the 
shield precluded proper correlation. An alternate 
method for probe calibration was initiated. Operation 
of current probe models at full torch power has been 
conducted with no heat-transfer failures. (Author) 
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A MIXING THEORY FOR THE INTERACTION BE- 
TWEEN DISSIPATIVE FLOWS AND NEARLY- 
ISENTROPIC STREAMS, by Luigi Crocco and Lester 
Lees. Rept. on Contract N6ori-270, T. O. 6. 15Jan52, 
112p. 22 refs. Aeronautical Engineering rept. no. 187; 
ATI-134 246. 
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DESCRIPTORS: *Jet mixing flow, Theory, *Fluid 
mechanics, Aerodynamic data, Turbulent boundary 
layer, Supersonic flow, Pressure, Viscosity. 


By means of a simplified theoretical "model", the pres- 
ent paper treats the general class of flow problems 
characterized by the interaction between a viscous, or 
dissipative flow near the surface of a solid body, or in 
its wake, and an "outer" nearly-isentropic stream. For 
the present the external flow is taken to be a plane, 
steady, supersonic flow, which makes a smali angie 
with a plane surface, or plane of symmetry, although 
the methods used can be extended to curved surfaces, 
to axially-symmetric supersonic flows, and also to 
subsonic flows. The internal dissipative flow is re- 
garded as quasi-one dimensional, and parallel to the 
surface on the average, with a properly defined mean 
velocity and mean temperature. The non-uniformity of 
the actual velocity distribution is taken into account only 
approximately, by means of a relation between mean 


temperature and mean velocity. Mixing, or the trans- 
port of momentum from outer stream to dissipative 
flow, is considered to be the fundamental physical 
process determining the pressure rise that can be sup- 
ported by the flow. With the aid of this concept a large 
number of flow problems are shown to be basically 
similar, such as boundary layer-shock wave interac- 
tion, wake flow behind blunt-based bodies (base pres- 
sure problem), flow separation in overexpanded 
supersonic nozzles, separation on wings and bodies. 
etc. 


PB 155 274 $4.60 

Rensselaer Polytechnic Inst., Troy, N. Y. 
RECENT ADVANCES IN NONEQUILIBRIUM DIS- 
SOCIATING GAS DYNAMICS, by Ting Y. Li. Rept. on 
Contract AF 18(600)1591. Dec 60, 45p. 46 refs. 
TR AE 6008; AFOSR 49; AD-252 392. 


DESCRIPTORS: *Thermodynamics, *Gas flow, Dy- 
namics, Chemical reactions, Entropy, Partial differ - 
ential equations, *Dissociation, Superaerodynamics, 


‘Enthalpy, *Hypersonic flow. 


A review is made of some recent advances in the study: 


of gas dynamic problems including effects of chemical 
reactions. The discussion is restricted to inviscid 
flow problems only, neglecting viscosity, heat conduc- 
tivity and diffusion. Particular attention is directed to 
recent advances in analyses of nonequilibrium dissoci- 
ating gas flows. In hypersonic flight regime, high stag- 
nation enthalpies are realized which are sufficient to 
cause dissociation. When the time to reach 
equilibrium is comparable with the time it takes for a 
fluid particle to pass through the flow, then there 
exists regions of the flow field in which nonequilibrium 
states are encountered. A brief survey is given of 
both the linear and the nonlinear methods of treatment 
of these non-equilibrium flows, including some new 
developments that have not appeared elsewhere. 
(Author) 


PB 156 341 $6.60 
University of Southern California. Engineering 
Center, Los Angeles. 
PRINCIPLE AND APPLICATION OF THE TWO- 
PHASE WIND TUNNEL SYSTEM, by Raymond L. 
Chuan and K. Krishnamurty. Interim rept. on 
Contract Nonr-228(10). Dec 55, 69p. 9 refs. USCEC 
rept. 42-201; AD-88 259. 


This report released for sale to the public 19 June 61. 


DESCRIPTORS: *Wind tunnels , Design, 
Thermodynamics. 


A thorough analysis of the principle and application of 
the two-phase wind tunnel system has been made, 
yielding design information for a proposed facility 
capable of producing flows at Reynolds numbers be- 
tween 10-1 and 10 (based on 1 cm.) and Mach num- 
bers up to 9 at the higher Reynolds numbers and up to 
13 at the lowest Reynolds number. The thermodyna- 
mic analysis of the wind tunnel regards it as an iso- 
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lated system producing entropy due to internal irreversi- 
ble processes. By proper choice of a temperature 

the entropy gain of the system is related to the energy 
required to remove this entropy, which energy then is 
that required to maintain the flow in the wind tunnel. 
Instead of using a gas compressor the two-phase sys - 
tem depends on the different vapor pressures of two 
chambers (each with mixed phases of the working 
substance) maintained at different temperatures to sus- 
tain the flow in the wind tunnel. It is shown that by the 
use of a helium refrigerator, capable of maintaining 
temperatures as low as 15° K., flows over the wide 
ranges of Mach numbers and Reynolds numbers quoted 
above can be produced with nitrogen, air or other gas 
mixtures. (Author) 


PB 154 346 $10. 10 


University of Southern California. 
Center, Los Angeles. 
RESEARCH ON RAREFIED GASDYNAMICS, by 
Raymond L. Chuan. Technical summary rept. 
1 May 56-30 Sep 60, on Contract AF 18(603)95. 
Nov 60, 124p. 38 refs. USCEC rept. 56-101; 
AFOSR-22; AD-250 253. 


Engineering 


DESCRIPTORS: *Magnetohydrodynamics, *Super- 
aerodynamics, Sattellite vehicles, Mathematical 
analysis, Motion, Hypersonic flow, Instrumentation, 
Hypersonic wind tunnels, Heating, Interferometers, 
Cryogenics, Refrigeration systems. 


A low density wind tunnel using a two-phase cycle was 
developed, as well as a number of associated pressure 
and density instrumentation devices. Results of Theo- 
retical efforts in solutions of the Boltzmann Equation 
along with development of associated boundary con- 
ditions, and investigations in magnetohydrodynamics 
(with special emphasis on the motion of artificial 
satellites) are summarized. (Author) 


Hydrodynamics, Hydraulics, and Hydrostatics 
PB 155 800 $2.60 


Brown U. Div. of Applied Mathematics, Providence, 
x. i. 
THE EFFECT OF A VERY STRONG MAGNETIC 
CROSS-FIELD ON STEADY MOTION THROUGH A 
SLIGHTLY CONDUCTING FLUID: THREE-DIMEN- 
SIONAL CASE, byG. S. S. Ludford. Scientific rept. 
no. 4 on Contract AF 19(604)7236. Mar 61, 26p. 
8 refs. AFCRL-295; AD-254 574. 


DESCRIPTORS: *Fluid flow, *Magnetic fields, Fluids, 
Conductivity, Mathematical analysis. 


PB 155290 $4.60 
Compagnie de Recherches et d'Etudes Aeronautiques 
(France). 
CONTROL OF CIRCULATION AROUND A CIRCULAR 
CYLINDER, by Jean Brocard, Final technical rept. 
on Contract AF 61(052)333. 1 Oct 60, 48p. AFOSR- 
TR-60-181; AD-252 815. 


DESCRIPTORS: *Boundary layer control, Drag, 
Water tanks, Water tunnels. Instrumentation, Wind 


tunnels, Aerodynamics, Boundary layer, Model basins, 
*Area suction, Test methods, Cylindrical bodies, 
Control, Vortices, Lift, France. 


Sucking the boundary layer over the circular cylinder 
produced lift coefficients C(L) from 2.9 to 3. 2 with 

a suction coefficient of 0.17. It was advantageous 

to suck the boundary layer over a large angular area 
extending from 150 to 180 deg. with respect to econ- 
omy of suction energy with the suction peak appearing 
at the center of the suction area, advantage was gained 
by distributing the suction symmetrically over the 
sucked area. Adding a radial flap to the cylinder at 
the downstream limit of the sucked area improved the 
lift-drag ratio and slightly increased the maximum 
lift coefficient. The shape of the suction holes had 
little influence on lift; an important diminution of 
transparency improved the maximum C(L) but at the 
price of an increase in the power required for suction. 
Results of the tests are compared with classical re- 
sults obtained with other devices (cylinder with blow- 
ing of the boundary layer, Flettner rotor, airfoil 
using blowing). (See also PB 150 368) 


METALLURGY 


USBM-U-819 $0.75 

Albany Metallurgy Research Center, Ore. 
METALLURGICAL PROGRESS REPORT. Quarterly 
rept. no. 10, 1 Jan-31 Mar 61, on Contract 
AT(11-1)-599. 23p. 


PB 171 834 $1.50 

Armour Research Foundation, Chicago, III. 
PRODUCING MOLYBDENUM ALLOYS BY KROLL 
REDUCTION, by C. R. Lillie and Charles R. Simcoe. 
Summary rept. 18 Sep 59-17 Sep 60, on Contract 
NOas-60-6019-c. 9 Nov 60, 56p. 1 ref. Rept. no. ARF 
2188-6; AD-249 111. 


DESCRIPTORS: Molybdenum, *Molybdenum alloys, 
Processing, Reduction, Extrusion, Powder metallurgy, 
Production. 


The work in this program was aimed at demonstrating 
the feasibility of producing alloyed molybdenum directly 
through co-reduction of mixed chlorides by the Kroll 
process. Alloys of molybdenum with titanium and with 
titanium and carbon have been successfully produced by 
this method. The product is not a sponge but a powder, 
since the reaction takes place in the vapor phase and 
not in the liquid as do most Kroll reductions. Alloyin 
was achieved both in small laboratory-sized units an 

in a large 40-pound reactor. Extrusion tools, controls, . 
and induction furnace equipment were installed on the 
Foundation's 1000-ton hydraulic press. Preliminary 
extrusion trials were made utilizing 70% dense sintered 
molybdenum billets. The information obtained indicated 
ranges of billet temperature, compacting pressure, 
compacting velocity, and extrusion ratio for the direct 
extrusion of molybdenum alloy powder. (Author) 
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NAA-SR-6162 $0.50 


Atomics International, Canoga Park, Calif. 
NITRIDING OF TYPE 304 STAINLESS STEEL IN A 
SODIUM-NITROGEN SYSTEM, by J. J. Gill and 
J. C. Bokros. Rept. on Contract AT(11-1)-GEN-8. 
30 May 61, 14p. 


NAA-SR-5838 $0.75 


Atomics International, Canoga Park, Calif. 
ON THE, MECHANISM OF YIELDING AND FLOW IN 
IRON, by H. Conrad. Rept. on Contract AT(11-1)- 
GEN-8. 30 May 61, 39p. 


PB 156 345 $4.60 


Climax Molybdenum Co. of Michigan, Detroit. 
DEVELOPMENT OF TUNGSTEN-BASE ALLOYS, by 
M. Semchyshen and Robert Q. Barr. Interim rept. 
no. 3, 1 May 59-15 July 60, on Contract NOa(s) 
58-847-c. 15 Julv 60, 44p. AD-240 639. 


This report released for sale to the public 16 June 61. 


DESCRIPTORS: *Tungsten alloys, *Heat resistant 
alloys, Casting, Electric arcs, Microstructure, 
Hardness, Lattices, Oxidation, Cobalt alloys, 
Hafnium alloys, Tantalum alloys, Vanadium alloys, 
Zirconium alloys, Melting. 


Seven tungsten-base alloys were arc-cast. The alloy 
additions were added to the consumable tungsten elec- 
trode at increasing rates, producing compositionally 
graded ingots. By this technique, tungsten-base binary 
alloy ingots with cobalt, hafnium, tantalum, vanadium, 
or zirconium were produced. Attempts to arc-cast 
ingots of tungsten with nickel or silicon failed due to 
the high vapor pressure of these alloying elements at 
the melting point of tungsten. The tungsten-base binary 
alloys were evaluated with respect to macrostructure, 
microstructure, hardness at room temperature and at 
1600 F, lattice parameter, and oxidation rate at 

2000 F as a function of alloy addition. (Author) 


PB 155 227 $1.60 


Columbia U., New York. 
MICROCRACKS IN MILD STEEL, by D. N. Beshers, 
M. Ohring, and W. F. Schnabel. Rept. on Contract 
AF 49(638)408. June 60, l6p. 8 refs. AFOSR-TN-60- 
977; AD-247 554. 


DESCRIPTORS: *Steel, *Deformation, *Fracture 
(Mechanics), Liquefied gases , Nitrogen, Temperature, 
Low temperature research, Iron, Alloys, Growth, 
Microstructure. 


The origin and nature of microcracks in various iron 
compositions and steels were investigated. Polycrys- 
talline samples of pure iron and mild steel in the form 
of polished sheet tensile specimens about 0.040 in. 
thick were pulled at liquid N temperatures , etched 
with nital to bring out the grain boundaries , and then 
electroetched. The specimens were examined under 

a microscope for cracks which were contained en- 
tirely within 1 grain. Most of the cracks were ob- 


served in the 1020 steel specimens; some were ob- 
served in 1010 steel but none were seen in Armco 
iron specimens. All but 4 of the 19 single grain 
cracks observed supported the hypothesis that the 
first crack is a (100) cleavage crack. The growth of 
microcracks appeared to be the result of some type of 
imperfection, such as a cavity dislocation which can 
gnaw when some condition involving the applied stress 
is fulfilled, but then becomes a microcrack and may 
be stopped. Studies indicated that microcracks tend 
to lie perpendicular to the tensile and form in, and 
propagate through grains which are larger than aver- 
age. Microcrack propagation into a new grain is more 
likely when the new grain is favorable oriented; the 
microcracks can be stopped short of grain boundaries. 


PB 171 851 $2.25 


Lockheed Aircraft Corp., Sunnyvale, Calif. 
BERYLLIUM: A SURVEY OF THE LITERATURE, by 
Kenneth D. Carroll. Special bibliography. Dec 60, 97p. 
229 refs. LMSD-288190, Suppl. no. 3; AD-253 284. 


DESCRIPTORS: *Beryllium, *Beryllium alloys, *Beryl- 
lium compounds, *Bibliography, Powder metallurgy, 
Phase studies, Reactor fuels, Heat treatment, Crystal 
structure, Casting, Corrosion, Aging, Thermody- 
namics, Purification, Chemical analysis, Spectro- 
graphic analysis, Welding, Toxicity. 


The bibliography covers publications released during 
the final quarter of 1960. Citations are arranged alpha - 
betically by author under broad subject headings of: 
Alloys; Analysis; Applications; Compounds; Bibliography; 
Fabrication Techniques; Hazards; Joining; Oxides; Pow- 
der Metallurgy and Casting; Processing; Properties; and 
Miscellaneous. References to the use of beryllium in 
fuels, nuclear reactor applications, effects of radiation, 
and Cu-Be alloys have been omitted. 


PB 154732 $1.60 


Michigan U. Coll. of Engineering, Ann Arbor. 
CHEMICAL SINTERING OF BERTHOLLIDE COM- 
POUNDS, by G. Parravano. Technical note on Contract 
AF 49(638)493. Jan 61, 20p. 6 refs. 2832-12-T; 
AFOSR-TN-60-109. 


DESCRIPTORS: *Sintering, *Alloys, Zinc compounds, 
Vanadium compounds, Oxides, Chemical reactions, 
Thermodynamics, Diffusion, Solids. 


The role of solid-state reactions in the sintering of 
berthollide compounds is examined. Under some con- 
ditions, the free energy change of the chemical trans - 
formation is the determining factor for the welding to- 
gether of particulate nonstoichiometric solids. A dif- 
fusional transfer of matter in the solid controls the 
chemical reaction and, consequently, sintering. Math- 
ematical expressions for diffusion and sintering in the 
simple case of two spherical particles are presented 
and the results are compared with experimental data 
on the sintering of zinc oxide microspheres. Equations 
for the shrinkage of pores as a result of a chemical 
reaction are also presented. (Author) 
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PB 155 457 $3.60 

Northwestern Technological Inst., Evanston, II. 
PRECIPITATE HARDENING IN AN ALUMINIUM- 
COPPER ALLOY, by J. G. Byrne, M.E. Fine, and 
A. Kelly. Rept. on Contract AF 49(638)524. Feb 61, 
34p. 42 refs. AFOSR-120; AD-253 629. 


DESCRIPTORS: *Aluminum alloys, *Copper alloys, 
Hardening, Shear stresses, Tensile properties, 
Stresses, Deformation, Solids, Solutions, Lattices, 
Electron transitions, Atomic structure, *Dispersion 
hardening, Phase studies, Plasticity. 


In Al-1.7 at.% Cu the critical resolved shear stresses, 
tension stress-strain curves, and the dependence of 
the flow stress on strain rate were determined from 
4.2 to 373%. 


ORNL-3028 $1.25 

Oak Ridge National Lab., Tenn. 
FAST-FLUX MEASUREMENTS IN THE ORR CORE, 
by P. Dragoumis, J. R. Weir, and G. W. Leddicotte. 
Rept. on Contract W-7405-eng-26. 45p. 


Y-1343 $1.00 

Union Carbide Nuclear Co., Oak Ridge, Tenn. 
PRODUCTION OF TUNGSTEN ROCKET NOZZLE IN- 
SERTS, by A. C. Neeley. Rept. on Contract W-7405- 
eng-26. 12 Dec 60, 40p. 


Structural Metallurgy and Corrosion 


ANL-6207 $0.75 

Argonne National Lab., III. 
CORROSION OF ALUMINUM AND ITS ALLOYS IN 
SUPERHEATED STEAM, by J. E. Draley, W. E. Ruther, 
and §. Greenberg. Rept. on Contract W-31-109-eng-38. 
Apr 61, 3lp. 


WAPD-TM-219 $0.50 

Bettis Atomic Power Lab., Pittsburgh, Pa. 
EFFECT OF SURFACE TREATMENT ON THE 
CORROSION RESISTANCE OF ZIRCALOY-2, by 
D. B. Scott. Rept. on Contract AT-11-1-GEN-14. 
Apr 61, 20p. 


PB .154 691 $3.60 

Naval Civil Engineering Lab. Port Hueneme, Calif. 
CORROSION STUDIES ASSOCIATED WITH AN AIR 
BLAST CLOSURE UNIT, by C. V. Brouillette. 
30 July 59, 37p. Technical note N-360; AD-250 625L. 


DESCRIPTORS: Naval equipment, Alloys, Springs, 
Metals, *Corrosion, Test methods, Tests, Air blast. 


The efficient operation of a mechanical device is very 
dependent upon the ease of movement of its various 


working parts. Eleven months exposure of an air blast 
closure unit, fabricated from a combination of several 
different metals and alloys, resulted in the formation 
of a sufficient quantity of corrosion products to render 
the closure unit of doubtful operational value. It is 
recommended that neoprene rubber gasketing be used 
throughout; that the louver door frame and support 
brackets be fabricated from 6061 Aluminum Alloy; that 
all pins be cadmium plated. and coated with an inhibited 
soft grease such as AN-C-124a, AM3 Type II; and that 
all springs be heavily coated with the inhibited soft 
grease. (Author) 


NUCLEAR PHYSICS AND 
NUCLEAR CHEMISTRY 


PB 154919 $2.60 
Air Force Cambridge Research Labs. , Bedford, 
Mass. 
ABSORPTION ANALYSIS APPLIED TO NEUTRONS IN 
A THERMAL COLUMN, by L. F. Lowe and 
E. A. Burke. Nov 60, 24p. 2 refs. AFCRL-TR-60-355; 
AD-251 549. 


DESCRIPTORS: *Thermal column, Energy,. Neutron 
spectrum, Neutron beams, *Neutron absorption, Ab- 
sorption, Test methods. 


The energy spectrum of diffuse neutrons in the thermal 
column of the MIT reactor was determined by analyzing 
transmission data. The results are compared to a 
Maxwellian distribution and to an experiment done on 
collimated thermal neutrons. (Author) 


WAPD-TM-280 $0.75 


Bettis Atomic Power Lab., Pittsburgh, Pa. 
ISOTOPIC ANALYSIS OF IRRADIATED NATURAL 
URANIUM DIOXIDE FUEL RODS FROM PWR CORE 
1-PRELIMINARY RESULTS, by C. D. Sphar, 

J. H. Leonard, and P.’S. Lacy. Rept. on Contract 
AT-11-1-GEN-14. Feb 61, 32p. 


BNL-632(AS-14) $2.75 

Brookhaverr National Lab.’, Upton, N. Y. 
ANNUAL REPORT JULY 1, 1960, on Contract AT-30- 
2-GEN-16. Apr 61, 195p. 


PB 155 422 $3.60 

Genoa U. (Italy). 
IONIZATION MEASUREMENTS IN GAS BUBBLE 
CHAMBER AND STUDY OF NUCLEATION PROC- 
ESSES AND GROWTH DYNAMICS OF GAS-BUBBLE 
IN STRONGLY OVERSATURATED GAS-LIQUID 
SOLUTIONS, by P. E. Argan, V. Bisi (Torino U.) 
G. Bendiscioli (Pavia U.) and others. Final technical 
rept. for June 59-July 60 on Contract AF 61(052)285. 
14 Nov 60, 40p. 5 refs. AFOSR-TR-60- 184; 
AD-253 268. : 


DESCRIPTORS: *Electrons, *lonization, Bubbles, 
Gases, Measurement,Energy, *lonization chambers. 
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UCRL-9497 


Lawrence Radiation Lab., U. of California, 


Berkeley. 


NUCLEON AND NUCLEAR CROSS SECTIONS FOR 
POSITIVE PIONS AND PROTONS ABOVE 1.4 Bev/c, 
by M. J. Longo. Report on Contract W-7405-eng- 48. 


Feb 61, 76p. 


NAS-NS- 3031 


Livermore. 


THE RADIOCHEMISTRY OF THE TRANSCURIUM 
ELEMENTS, by G. H. Higgins. 25 Oct 60, 39p. 


MCW- 1464 







63p. 


Photographic material was obtained by exposing a 
one litre working volume Gas Bubble Chamber to the 
gamma ray beam ov the 31 MeV Betatron. Measure- 
ments and calculations on energy loss of fast electrons 
were carried out. The design and construction of a 

15 litre working volume Gas Bubble Chamber are 
considered. This Chamber will be used with the 

1100 MeV Electronsynchrotron to make clear some 
points regarding the energy loss of fast particles 

in sensitive gasliquid mixtures of various natures. 

The results obtained during the experimental study of 
the characteristics of some sensitive gas-liquid 
mixtures having peculiar properties are presented, 
essentially with regard to their stopping power and 
their efficiency in the conversion of high energy 
gamma rays. (Author) 
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Lawrence Radiation Lab., U. of California, 


$1.50 


Mallinckrodt Chemical Works, Weldon Spring, Mo. 
PROCESS DEVELOPMENT. Quarterly progress rept. 
Jan-Mar 61, on Contract W-14-108-eng-8. 1 May 61, 


MLM-1104 $0.50 


Mound Lab., Miamisburg, Ohio. 
ISOTOPE SEPARATION BY THERMAL DIFFUSION: 
SHAPE FACTORS FOR THE EXTREME CYLINDRI- 
CAL CASE, by M. L. Curtis, V. Wursmer, and 
G. R. Grove. Rept. on Contract AT-33-1-GEN-S53. 


15 July 60, 20p. 


PB 155 419 $1.60 


Nobel Inst. of Physics, Stockholm (Sweden). 
ALPHA ACTIVITIES AND MASS NUMBER ASSIGN- 
MENTS OF LIGHT ASTATINE ISOTOPES PRODUCED 
BY HEAVY ION REACTIONS, by W. Forsling, 
T. Alvager and others. Technical note no. 3 on Con- 
tract AF 61(052)118. 15 Nov 60, 20p. 28 refs. 
AFOSR -112; AD-253 299. 


DESCRIPTORS: Gold, *lon bombardment, Carbon, 
Neon, Cyclotrons, *Astatine, Radioactive isotopes, 
Neutrons, Alpha particles. 








In order to study neutron-deficient astatine isotopes, 
gold was bombarded by carbon and neon ions in the 
Stockholm 225-cm cyclotron. Chemical isolations and 
mass separations were made and the alpha activities 
found were determined with respect to half-lives and 
energies by use of ion chamber technique. The | 
isotopes 202At, 203At, 204At, 205At, 206At and 207At 
were studied. (Author) 


ORNL-3083 $2.00 


Oak Ridge National Lab., Tenn. 
ELECTRONUCLEAR RESEARCH DIVISION. Annual 
progress rept. ending 16 Jan 61, on Contract 
W-7405-eng-26. 80p. 


NAS-NS-3030 $0.50 


Oak Ridge National Lab., Tenn. ‘ 
THE RADIOCHEMISTRY OF SELENIUM, by 
G. W. Leddicotte. Apr 61, 42p. 


WASH-1031 $2.00 


Oak Ridge National Lab., Tenn. 

REPORTS TO THE AEC NUCLEAR CROSS SECTIONS 
ADVISORY GROUP, LOS ALAMOS SCIENTIFIC LAB- 
ORATORY, FEBRUARY 20-21, 1961. 84p. 
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Savannah River Lab., Aiken, S. C. 
THE EFFECT OF GAMMA RADIATION ON ION EX- 


CHANGE RESINS, by L. L. Smith andH.J Groh. Rept. 


on Contract AT(07-2)-1. Feb 61, 14p. 


Instruments and Installations 
WT-1194 $2.00 


Office of Civil and Defense Mobilization, Wash., D.C. 
DAMAGE TO CONVENTIONAL AND SPECIAL TYPES 


OF RESIDENCES EXPOSED TO NUCLEAR EFFECTS) 


by P. A. Randall. Operation Teapot. 12 Apr 61, 80p. 
In cooperation with Federal Housing Administration, 
Washington, D. C. and Housing and Home Finance 
Agency, Washington, D. C. 


SC-4556(RR) $2.25 





Sandia Corp., Albuquerque, N. Mex. 
DEVELOPMENT OF DESIGN CRITERIA FOR 


RELAYS. Interim rept. 1 Nov-31 Dec 60. Feb 61, 67p. 


K-1470 $0.50 


Union Carbide Nuclear Co., Oak Ridge, Tenn. 
IS ALL. NUCLEAR RADIATION HARMFUL? by 
H. F. Henry. Rept. on Contract W-7405-eng- 26. 
2 May 61, 25p. 
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ANL-6286 $1.75 

Argonne National Lab., Ill. 
CONCEPTUAL DESIGN OF A COUPLED BREEDING 
SUPERHEATING REACTOR, CBSR, by R. Avery, 
W. V. Dewey and others. Rept. on Contract W-30- 
109-eng-38. Mar 61, 69p. 


ANL-6306 $0.75 

Argonne National Lab., Ili. 
PHYSICS ANALYSIS OF PROPOSALS FOR EBWR 
CORE 2, by R. Avery andC. N. Kelber. Rept. on 
Contract W-31-109-eng-38. Apr 61, 35p. 


ANL-6355 $1.75 

Argonne National Lab., III. 
REACTOR DEVELOPMENT PROGRAM. Progress rept 
Apr 61, on Contract W-31-109-eng-38. 15 May 61, 
75p. 


TID-11403 $0.75 

Atomic Energy Commission. Div. of International 
Affairs, Washington, D. C. e 
U. S.-EURATOM RESEARCH PROGRAM - 
SUMMARIES, Apr 61, 34p. 


TID-7600 $2.00 


Atomic Energy Commission. Div. of Reactor 

Development, Washington, D. C. 
PROCEEDINGS OF THE SYMPOSIUM ON NON- 
DESTRUCTIVE TE6TING- TRENDS IN THE AEC 
REACTOR PROGRAM. Held at Atomic Energy 
Commission Headquarters Building Germantown, 
Maryland, 20 May 60. Mar 61, 89p. 


NAA-SR-5190 = $1.25 


Atomics International, Canoga Park, Calif. 
A COMPARISON OF TYPICAL FUEL CYCLE COSTS 
FOR THERMAL AND NONTHERMAL SODIUM- 
COOLED REACTORS by K. W. Foster. Rept. on 
Contract AT(11-1)-GEN-8. 30 May 61, 50p. 


BMI-1504(Del.) $2.50 

Battelle Memorial Inst. , Columbus, Ohio. 
PROGRESS RELATING TO CIVILIAN APPLICATIONS 
DURING FEBRUARY, 1961, by R. W. Dayton and 
C. R. Tipton, Jr. Rept. on Contract W-7405-eng-92. 
1 Mar 61, 103p. 


BMI-1509(Del.) $2.25 

Battelle Memorial Inst., Columbus, Ohio. 
PROGRESS RELATING TO CIVILIAN APPLICATIONS 
DURING MARCH, 1961, by R. W. Dayton and 


C. R. Tipton, Jr. Rept. on Contract W-7405-eng-92. 
1 Apr 61, 99p. 


BNL -646(S-56) $1.75 

Brookhaven National Lab., Upton, N. Y. 
NUCLEAR ENGINEERING DEPARTMENT. Progress 
rept. 1 May-3l Aug 60. May 61, 75p. 


GAT-388 $0.50 

Goodyear Atomic Corp., Portsmouth, Ohio. 
DEVELOPMENT AND PERFORMANCE OF THE PRO- 
TOTYPE SEAL FOR THE POWER RECOVERY TUR- 
BINE, by W. M. Heher. Rept. on Contract 
AT(33-2)-1. 12 May 61, 17p. 


HW-67937 $2.75 

Hanford Atomic Products Operation, Richland, Wash. 
DECONTAMINATION STUDIES FOR HAPO WATER- 
COGLED REAGTOR SYSTEM: Progress rept. 
1 Jan=1 Sep 60, on Contract AT(45-1)-1350. 27 Dec 60, 
170p. 


HW-67000 $2.00 


Hanford Atomic Products Operation, Richland, Wash. 
PLUTONIUM RECYCLE PROGRAM, ed. by J. M. 
Atwood and W. A. Snyder. Annual rept. fiscal year 
1960 on Contract AT(45-1)-1350. 15 Aug 60, 89p. 


LAMS-2537 $1.25 

Los Alamos Scientific Lab., N. Mex. 
CORRELATIONS OF EXPERIMENTAL AND THEO- 
RETICAL CRITICAL DATA, Comparative Reliability, 
Safety Factors for Criticality Control, by H. C. Paxton. 
Rept. on Contract W-7405-eng-36. Mar 61, 54p. 


ORNL-3077 $2. 25 

Oak Ridge National Lab., Tenn. 
FABRICATION DEVELOPMENT OF UO2-STAINLESS 
STEEL COMPOSITE FUEL PLATES .FOR CORE B 
OF THE ENRICO FERMI FAST BREEDER REACTOR, 
by J. H. Cherubini, R. J. Beaver, and C. F.’Leitten, Jr. 
Rept. on Contract W-7405-eng-26. 96p. 


IDO-16658 $1.25 
Phillips Petroleum Co., Idaho Falls. 
MTR-ETR TECHNICAL BRANCHES, Quarterly rept. 


1 July- 30 Sep 60, on Contract AT(10-1)-205. 
15 Feb €1, 53p. 


IDO-16617 $0.75 

Phillips Petroleum Co. , Idaho Falls. 
SPERT PROJECT, ed. by T. R. Wilson. Quarterly 
technical rept. 1 Jan-31 Mar 60, on Contract 
AT(10-1)-205. 31 Mar 61, 3lp. 


PB 156 282 $10.50 
Radiation Effects Information Center, Battelle 
Memorial Inst., Columbus, Ohio. 

SURVEY OF IRRADIATION FACILITIES, by 

J. F. Kircher. [Rept. on Contract AF 33(616)6564, 


S-49 

















continuation of Contract AF 33(616)5171]. 30 Apr 60, 
136p. 61 refs. REIC rept. no. 11, supersedes rept. 
no. 7 and its addendum; AD-237 794. 
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DESCRIPTORS: *Research reactors, *Gamma rays, 
*Fast neutrons, Sources, *Test reactors. 


A survey is presented of irradiation facilities gener - 
ally available to the Air Force and its contractors. 
Reactor facilities and gamma facilities were included 
in this survey. Wherever possible, the information 
was tabulated. (Author) 




















DP-568 $0.50 


Savannah River Lab., Aiken, S. C. 
HYDROGEN DETECTOR FOR MONITORING URA- 
NIUM CLADDING FAILURES, by R. L. Hooker. 
Rept. on Contract AT(07-2)-1. Mar 61, Llp. 


DP-563 





$0.50 


Savannah River Lab., Aiken, S. C. 
A REMOTELY OPERABLE CUTTER FOR IRRADI- 
ATED METALLIC-URANIUM TUBES, by 
F. C. Locke, Jr. Rept. on Contract AT(07-2)-1. 
Mar 61, 8p. 


KY -364 $2.00 






Union Carbide Nuclear Co., Paducah, Ky. 
PROBLEMS, TESTS AND INVESTIGATIONS OF 
MATERIAL OF CONSTRUCTION FOR THE PADUCAH 
GASEOUS DIFFUSION PLANT COOLING TOWERS, by 
J. R. DeMonbrun and J. R. Largey. Rept. on Contract 
W-7405-eng-26. 24 Mar 61, 92p. 



















Nuclear Reactions 


UCRL-6277 $1.25 


Lawrence Radiation Lab. , U. of California, 
Livermore. 
ELASTIC SCATTERING OF 24-MEV NEUTRONS BY 
Al, Fe, Sn. AND Bi, by T. P. Stuart. Rept. .on Con- 
tract W-7405-eng-48. Jan 61, 5Op. 


UCRL-9548 $1.50 





Lawrence Radiation Lab. , U. of California, Berkeley 
qf*-p TOTAL CROSS SECTIONS IN THE RANGE 
450 Mev TO 1650 Mev, by T. J. Devlin. Rept. on 
Contract W-7405-eng-48. 6 Mar 61, S9p. 


Radioactivity 
PB 156 301 $1.60 






Industrial Lab., Mare Island Naval Shipyard, 
Vallejo, Calif. 

DEVELOPMENT OF A PROCEDURE FOR ESTI- 

MATING THE AMOUNT OF RADIOACTIVITY IN 

BRACKISH WATER, by Paul T. Wagner. [5 Mar 58] 





S-50 


19p. 6 refs. Rept. no. 6051-57; AD-202 977. 


This report released for sale to the public 16 June 61. 





DESCRIPTORS: *Water, San Francisco Bay, 
*Radioactivity, Determination. 


A method for determining the radio-concentration of 
brackish waters, containing a low-level of radioactiv- 
ity, was developed. The value for potassium, after 
taking into.account the low concentration of other 
radioisotopes, agreed with the calculated potassium 
activity based on the amount of potassium in the water. 
The radio-concentration of the Mare Island Channel 
water was found to be 2.6 x 1077 microcuries per 
milliliter with a probable error of about 0.2 x 1077, 
The non-potassium activity was estimated to be 

0.2 x 10°’ microcuries per milliliter. In counting, the 
total number of counts was distributed between sample 
and background so as to give a minimum standard 
deviation. The expected randomicity of the counts was 
confirmed by chi-square tests, which also showed that 
the mean absolute background was essentially constant 
for the various counting periods. (Author) 


LAMS-2499 $0.50 


Los Alamos Scientific Lab., N. Mex. 
BETA-GAMMA RADIOACTIVITY IN ENVIRON- 
MENTAL AIR AT LOS ALAMOS, NEW MEXICO FOR 
1960, by W. R. Kennedy. Rept. on Contract W-7405- 
eng-36. 30 Jan 61, 22p. 









PB 171 821 $7.00 


Naval Radiological Defense Lab., San Francisco, Calif. 
SHIELDING SYMPOSIUM PROCEEDINGS, 31 OCTO- 
BER-1 NOVEMBER 1960. [1960] 507p. 132 refs. Re- 
views and-Lectures no. 110. 


DESCRIPTORS: *Shielding, *Radioactivity, *Radio- 
logical warfare, Countermeasures, Conferences, 
Structures, Design, Materials, Protective shelters, 
Radioactive fall-out. 


Waste Disposal 


IDO-14544 $0.50 


Phillips Petroleum Co., Idaho Falls. 
CESIUM REMOVAL FROM ACIDIC RADIOACTIVE 
WASTE SOLUTIONS, by M. W. Wilding. Rept. on 
Contract-AT(10-1)-205. 14 Apr 61, 25p. 


IDO-14539 $0.75 


Phillips Petroleum Co. , Idaho Falls. 
PILOT PLANT STUDIES WITH A SIX-INCH DIAME- 
TER FLUEDIZED BED CALCINER, byD. R. Evans. 
Rept. on Contract AT(10-1)-205. 20 Apr 61, 30p. 
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PHYSICS 


ANL-6345 $0.50 

Argonne National Lab., II. 
CONVERGENCE OF TRANSPORT SOLUTIONS FOR 
THIN SLAB CELLS, by D. Meneghetti. Rept. on Con- 
tract W-31-109-eng-38. Apr 61, 24p. 


PB 154 347 §$4. 60 

Federal Scientific Corp. , New York. 
A PRELIMINARY STUDY OF SPECTRUM ANALYSIS 
RELATED TO THE PROBLEM OF AUTOMATIC 
SPEECH RECOGNITION SYSTEMS. Final rept. on 
Contract AF 30(602)2333. 30 Dec 60, 46p. 7 refs. 
FSC-F/114; RADC TR-61-5; AD-251 483. 


DESCRIPTORS: *Speech, Analysis, Coding, Intelligi- 
bility, Simulation. 


The feasibility is explored of employing a spectrum 
analyzer of the SIMORAMIC type in a comprehensive 
analysis program to obtain the basic data required for 
the design of a practical automatic speech recognition 
system. Essential information-bearing parameters of 
speech may be presented in the form of a code. The 
automatic speech recognition system will operate in 
conjunction with a high-speed computer in real time. 
The ultimate applications of such a system would in- 
clude: (1) the automatic translation of speech into 


another form of intelligence, such as its conversion 
into typed material; (2) program adaptation of com- 
puters as a result of vocal instructions; and (3) the use 
of "voice" inputs to computers for such purposes as 
editing, etc. (Author) 


UCRL-9509 $0.75 


Lawrence Radiation Lab., U. of California, Berkeley. 


ION DENSITY MEASUREMENTS IN A DECAYING 
HYDROGEN PLASMA, by W. S. Cooper, III, 

A. W DeSilva, and J.‘M. Wilcox. Rept. on Contract 
W-7405-eng-48. 1 Mar 61, 29p. 


UCRL-9588 $2.25 


Lawrence Radiation Lab., U. of California, Berkeley. 
THE POSITIVE COLUMN IN A LONGITUDINAL 
MAGNETIC FIELD, by G. A. Paulikas. Rept. on Con- 
tract W-7405-eng-48. 27 Feb 61, 98p. 


LA-2500 $0.50 


Los Alamos Scientific Lab., N. Mex. 
AN AUTOMATIC RECORDING LOW-TEMPERATURE 
DILATOMETER, by K. A. Gschneidner, Jr., 
R. R. McDonald, and R. O. Elliott. Rept. on Contract 
W-7405-eng-36. Dec 60, 18p. 


ORNL-3085 $2.50 

Oak Ridge National Lab., Tenn. 
PHYSICS DIVISION ANNUAL PROGRESS REPORT 
FOR PERIOD ENDING FEBRUARY 10, 1961. Rept. 
on Contract W-7405-eng-26. 120p. 


SCR-299 $0.75 

Sandia Corp. , Albuquerque, N. Mex. 
AN INDEX OF TABLES AND CHARTS FOR USE IN 
GAS DYNAMIC STUDIES, by D. E. Randall. 
Bibliography. Mar 61, 32p. 


Electricity and Magnetism 
PB 152 382 $2.60 


California U., Berkeley. 
NUCLEAR RELAXATION AND DYNAMIC POLARIZA- 
TION IN SOLIDS, by P. L. Scott. Technical rept. 
no. 3 on Contract Nonr-222(61). 1 June 60, 28p. 
5 refs. 


DESCRIPTORS: Solids, *Nuclei, Nuclear spins, 
*Polarization, *Nuclear magnetic dipole moments, 
Paramagnetic resonance, *Relaxation time, Mathe- 
matical analysis. 


This report concerns theoretical mechanisms for 
relaxation and dynamic polarization of nucleii in a solid 
containing a small percentage of paramagnetic im- 
purities. Spatial diffusion of nuclear polarization is 
taken into account, and its effects on both the transient 
and steady state behavior of the average nuclear polari- 
zation are worked out in detail for a simple model. 
(Author) 


PB 155 490 $5.60 


Georgetown Coll. Observatory, Washington, D. C. 
A SURVEY OF GEOMAGNETISM, by Francis Glover 
and Francis J. Heyden. Rept: on Contract 
AF 19(604)7203. Dec 60, 59p. 131 refs. Georgetown 
Observatory Monograph no. 16; AFCRL-TN-60-664; 
AD-253 574. 


DESCRIPTORS: *Terrestrial magnetism, Sun, 
*Magnetic fields, *Astrophysics, *Geophysics, 
Astronomy, Van Allen radiation belt,- Stars, Galaxies, 
Geodesics, Satellite vehicles, Earth. 


Contents: 

General description of the main field at the earth's 
surface 

Secular deviations of the main field 

Transient phenomena 

Magnetic instrumentation 

Indices of magnetic activity 

The magnetosphere 

Morphology and theory of Sq and L variations 

Morphology and theory of magnetic disturbances 

Solar, Stellar, and Galactic magnetic fields. 


PB 155 663 $8.60 

Maryland U., College Park. 
GEOMAGNETIC FIELD PERTURBATIONS DUE TO 
TRAPPED PARTICLES, by John R. Apel. Master's 
thesis. Rept. on Contract AF 19(604)3861. Apr 61, 9lp. 
46 refs. AFCRL-420; AD-254 337. 


DESCRIPTORS: Earth, *Magnetic fields, Particles, 
Motion, Perturbation theory, Mathematical analysis, 
Magnetic effects, Terrestrial magnetism. 





Particles trapped in a magnetic dipole field cause two 
distinct magnetic effects: (1) the gyration about the 
lines of force gives rise to a magnetization current 
which produces a positive perturbation interior and ex- 
terior to the trapped particle region; (2) the particles 
drift in azimuth and the resultant ring current de- 
creases the driving field interior to the trapping region 
and increases it to the exterior. At the dipole center 
this effect is opposite to and three times as large as 
the diamagnetic effect (1).. Explicit expressions are 
derived for the current and the perturbed field which 
would be observed as one progressed radially oytward 
in the equatorial plane through the outer radiation belt. 


PB 156 316 $1.10 


Massachusetts Inst. of Tech. , Cambridge. 
LIQUID NITROGEN-COOLED MAGNET, by S. C. 
Collins. Technical rept. no, 1 on Contract NSori-78, 
T. O. 23. 15 July 50, 8p. 2 refs. ATI-155 259. 
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DESCRIPTORS: *Magnets, Design, Liquid cooled, 
Nitrogen, Liquefied gases. 


Electronics 
PB 155592 $2.60 


Bartol Research Foundation, Franklin Inst., 
Swarthmore, Pa. 
RESEARCH AND INVESTIGATION OF CATHODE 
EMISSIVE MATERIALS, by W. E. Danforth. 
Scientific rept. no. 11 on Contract AF 19(604)3904. 
15 Jan 61, 24p. 4 refs. AFCRL-47; AD-253 988. 


DESCRIPTORS: *Cathodes (Electron tubes), Materials, 
*Thermionic emission, Tungsten, Atoms, Single 
crystals, Growth, Evaporation, Theory, Adsorption. 


Data relative to emission-vs-coverage of an 832 tung- 
sten plane has been analyzed with respect to a ball 
model of this plane with tungsten and thorium atoms in 
the proper size ratio. Difficulties encountered in 
growing large single grains in tungsten ribbons were 
found to be characteristic of the particular batch. 
Work has been in progress relative to the theory of 
monolayer evaporation. (See also PB 153 907) 


PB 155 471 $6.60 


Electron Tube Research Lab., U. of Minnesota, 
Minneapolis. 
STUDIES ON BASE NICKELS FOR OXIDE-COATED 
CATHODES, by W. G. Shepherd and D. E. Anderson. 
Scientific rept. no. 10, 15 July-15 Oct 60, on Contract 
AF 19(604)3890. [1960] 66p. 10 refs. AFCRL-2; 
AD-253 675. 


DESCRIPTORS: *Oxide cathodes, *Coatings, *Nickel 
alloys, *Cathodes (Electron tubes), Materials, 
*Thermionic emission, Thin films. 


Studies of the relationship between chemical reduction 


and thermionic activity of an oxide cathode continued. A 


method is described whereby the degree of diffusion 


throttling produced in a given case can be determined 
by a resistance measurement, using the analoque be- 
tween steady-state diffusion processes and electro- 
dynamic processes. Further studies utilizing the appli- 
cation and removal of carbon from the back face of the 
cathode base, in a separate vacuum enclosure, are also 
described. Cathodes, based on 0. 2% and 0. 08% Al-Ni 
alloys, have now been operated at 1093°K for about 
15,000 hours. Results are reported on the activation of 
oxide cathodes through exposure to heated Ti anodes. 
Hydrogen evolved from the Ti anodes causes an en- 
hancement of emission from an oxide cathode which was 
exposed to the anode. The technique used'to prepare 
BaO thin film cathodes is described. Photoelectron 
yield measurements on a BaO coating produced by con- 
version of BaCO3 have been inaugurated. Preliminary 
results show a rapid enhancement of the photoelectron 
yield as a consequence of the monochromatic light 
incident on the coating. Results are presented on the 
deactivation of an oxide-coated cathode by exposure to 
Cl dissociated from BaCl2 by electron bombardment. 
(Author) (See also PB 154 450) 


PB 155 539 $1.60 


Rome U. (Italy). 
MODES IN RECTANGULAR GUIDES LOADED WITH 
A TRANSVERSELY MAGNETIZED SLAB OF FER- 
RITE AWAY FROM THE SIDE WALLS, by Giorgio 
Barzilai and Giorgio Gerosa. Technical note no. 2 on 
Contract AF 61(052)101. 30 July 60, 17p. 3 refs. 
AFCRL-138; AD-253 077. 


DESCRIPTORS: *Waveguides, Electromagnetic waves, 
Microwaves, Wave.transmission, Mathematical 
analysis, Ferromagnetic materials, *Ferrites. 


The characteristic equation describing the general 
modal spectrum for a rectangular guide partially filled 
with a slab of ferrite transversely magnetized and 
situated away from the side walls is derived. This 
equation is numerically solved for particular cases and 
for modes of zero and first order with respect to the 
dependence along the direction of the d.c. magnetic 
field. Some experiments to verify the theoretical 
results are presented and show good agreement with 
the theory. (Author) 


Molecular Physics and Spectroscopy 
PB 155 625 $1.60 


Indiana U., Bloomington. 
HIGH RESOLUTION KINETIC SPECTROSCOPY BY A 
MULTIPLE FLASH METHOD, by Henry H. Kramer, 
Maurice H. Hanes, and Edward J. Bair. Rept. on Con- 
tract AF 18(603)93. 28 Feb 61, 15p. 11 refs. AFOSR 
TN-60-1426; AD-253 824. 


DESCRIPTORS: *Xenon lamps, *Spectrophotometers, 
*Stroboscopes, Absorption, Measurement, Signals, 
Photolysis, Free radicals, Spectrographic analysis, 
Recombination reactions, Light. 


Experiments are described in which double beam ab- 
sorption measurements are made at high spectral reso- 
lution (better than 0. 054 in the visible and near ultra- 
violet) at an accurate sequence of time intervals as 
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short as 200 psec. This is accomplished with a high 
resolution monochromator and dual photomultiplier de- 
tector using a stroboscopic xenon flash source. Signals 
representing the absorption ratios are recorded on 
magnetic tape and read out with a digital integrator. A 
quantitative test of this procedure was made by observ- 
ing the iodine recombination reaction following flash 
photolysis. The accuracy of the results compares 
favorably with previous measurements which have used 
spectral band widths a thousand times broader. The 
use of this method for measuring rates of free radical 
reactions is described using observations of NH2 radi- 
cals as an illustration. (Author) 


UCRL-6309 $0.75 


Lawrence Radiation Lab., U. of California, 
Livermore. 
A PHOTOELECTRIC-RECORDING RAMAN APPA- 
RATUS, by A. Werbin and T. Anderson. Rept. on 
Contract W-7405-eng-48. 14 Mar 61, 29p. 


PB 154 446 = $5. 60 


Michigan U. Coll. of Literature, Science, and the 
Arts, Ann Arbor. 
INFRARED STUDIES: INTERFEROMETRY; DERIVA- 
TIVE ABSORPTION SPECTROSCOPY; FAR-INFRARED 
SPECTRUM OF H 909; ELECTRIC FIELD INDUCED 
ABSORPTION IN Hy AND ; STARK EFFECTS IN 
HCN, CH3F, NH3, AND HO, by Charles H. Church, 
Robert Hunt and others. Final rept. on Contract 
AF 19(604)2071. Aug 60, 58p. 15 refs. 2609-4-F; 
AFCRL-TR-60-433; AD-250 727. 


DESCRIPTORS: Spectrographic analysis, Peroxides, 
Absorption, Electric fields, Hydrogen compounds, 
*Infrared radiation, *Infrared research, Infrared 
equipment, *Interferometers. 


PB 161592 $0.50 

National Bureau of Standards [Washington, D. C. ] 
DETERMINATION OF THE K FLUORESCENCE 
YIELD OF ARGON BY PROPORTIONAL-COUNTER 
SPECTROMETRY, by Claire Godeau. May*61, 16p. 
12 refs. Technical note no. 91. 


DESCRIPTORS: *Argon, Fluorescence, Excitation, 
*Proportional counters, Design, Electrons. 


A proportional counter spectrometer designed for in- 
vestigation of low energy particles has been used for 
the determination of the K fluorescence yield of argon. 
X-rays following K capture in iron-55 were used as a 
source for excitation of the argon atom and the spec- 
trum was measured. The K fluorescence yield a, was 
deduced ‘from the comparison of the two peaks shown in 
the spectrum and corrections were made, taking into 
account photoelectric absorption in outer shells and 
reabsorption of secondary X-rays in the counter. The 
fluorescence yield w, of argon was found to be 

0.087 +0.007. 


ORNL-2969 $1.50 

Oak Ridge National Lab., Tenn. 
THE COSINE-CUBED NEUTRON SPECTROMETER, by 
J. H. Thorngate, G. S. Hurst and others. Rept. on 
Contract W-7405-eng-26. 59p. 


PB 155 139 $3.60 


Oslo U. (Norway). 
STRUCTURE OF THE SOLID COMPOUND FORMED 
BY ADDITION OF TWO MOLECULES OF IODINE TO 
ONE MOLECULE OF PYRIDINE [AND] THE. CRYS- 
TAL STRUCTURE OF THE 1:1 ADDITION COM- 
POUND FORMED BY BENZYL SULPHIDE AND 
IODINE, by O. Hassel, H. Hope, and Chr. Romming. 
Technical scientific note no. 2 on Investigation of 
Molecular Structures, Contract AF 61(052)71. 
24 Oct 60, 37p. 9 refs. AFOSR-40; AD-252 389. 


DESCRIPTORS: *Crystal structure, *Crystals, 
Lattices, Pyridines, Iodine, Sulfides, Measurement, 
*Molecular structure, Organic compounds, Benzyl 
radicals, Chemical reactions. 


Crystal structure of pyridine .2 19: These crystals are 
monoclinic, space group P2 sub 1/c, lattice constants 
a equal to 4.42 b equal to 15.37, ¢ equal to 17.65, and 
beta equal to 103.8 degrees. The unit cell contains 

4 molecules of pyridine and 16 atoms of I. The com- 
pound can be designated as dipyridineiodine heptaiodide. 
Crystal structure of the addition compound of benzyl 
sulfide and iodine: The space group is Pnma, with 

4 molecules of (C6H5CH2)2S. I2 in the unit cell; a equal 
to 9.86, b equal to 16.86, c equal to 9. 36 Angstroms. 


PB 154907 $5.60 

Stanford U., Calif. 
STEADY STATE NUCLEAR POLARIZATIONS VIA 
ELECTRONIC TRANSITIONS, by Robert H. Webb. 
Technical note no, 3 on Contract AF 18(603)131. 
Jan 61, 54p. 34 refs. Technical note no, 131-11; 
AFOSR-157; AD-251 923. 


DESCRIPTORS: Rotating structures, Rotation, *Cryo- 
stats, *Instrumentation, *Nuclear magnetic dipole 
moments, Polarization, Electron transitions, Spin. 


Included in the report is:. 

Crystal rotator for cryostat, by R. H. Webb and 

R. B. Griffiths. Technical note no. 131-9, AFOSR 
TN-60-1457, submitted to The Review of Scientific 
Instruments. 

Nuclear polarization schemes are surveyed. Special 
attention is given to those involving saturation of 
either the direct electronic transitions (Overhauser 
and Underhauser effects) or the weakly forbidden 
electron-nuclear cross transitions (Jeffries and Solid 
effects.) Rate equations are used to find the power de- 
pendence of these effects. The physical systems allow- 
ing each of the effects are considered in terms of the 
various types of electron-nuclear coupling. Experi- 
mental work and bibliography to date are surveyed. 
(Author) 





PB 156295 $5.60 


Syracuse U. Research Inst., N. Y. 
INFRARED SPECTRAL EMISSIVITY OF TERRAIN, 
by W. R. Fredrickson, N. Ginsburg and others. 
Interim development rept. no. 2, 1 May-31 July 57, on 
Contract AF 33(616)5034. 1 Aug 57, 52p. AD-141 389. 


This report released for sale to the public 6 June 61. 


DESCRIPTORS: *Surface targets, *Thermal radiation, 
*Infrared radiation, *Infrared spectroscopy, *Infrared 
detectors, *Mapping, Photographic equipment, Aerial 
photography, Terrain, Temperature, Measurement, 
Targets. 


The work reported consists of: (a) some additional 

‘ instrumentation, namely, the construction of a second 
surface temperature measuring device, a carrying 
case and modification for insertion of filters for the 
total radiation radiometer, the beginning of a set-up 
for the measurement of absolute emissivities, and a 


simple anomometer; and (b) new data obtained and re- 
duced on the transmission of filters for the radiometer, 
on surface temperature measurements, on correlation 
‘between total radiometer, spectral radiometer, sur- 
face temperature and visible light measurements, and 
terrain scan measurements with the portable total 
radiometer on regions not accessible with the spectral 
radiometer. Finally, a group of spectral radiation 
measurements is shown in the approved units of watts 
per cm per micron per steradian. (Author) 


Optics 
PB 154.936 $3. 60 


Chalmers U. of Tech. (Sweden). 
ON THE GEOMETRICAL THEORY OF DIFFRAC- 
TION WITH APPLICATION TO THE ELECTRON 
BEAM, by K. H. B Wilhelmsson. Rept. no. 10 on 
Contract AF 61(052)159. 1960, 36p. 19 refs. Research 
rept. no. 9, 1960; AFCRL-TN-60-1138; AD-251 561. 


DESCRIPTORS: Optics, *Electromagnetic waves, 
*Diffraction, Electron beams, Wave analysis, Pro- 
jective geometry, Sweden. 


A review of the history of optics is made and its con- 
nection with modern microwave optics. The geo- 
metrical theory in a suitable form is applied fo.study 
the diffraction of electromagnetic waves by anelec - 
tron beam for oblique incidence, The exact-wave so- 
lutions in the form of infinite series are obtained. 
The results are presented in the form of graphs, the 
numerical values being obtained with the aid of an 
electronic computer, (Author) 


PB 155658 $3.60 

Little, Arthur D., Inc,, Cambridge, Mass. 
DEVELOPMENT OF THE "CLAM SHELL" THER- 
MAL IMAGER, by Peter E. Glaser. Final rept. 
Jan 60-Feb 61, on Contract AF 19(604)6663: 10 Feb 61, 
38p. 6 refs. C-62758; AFCRL-66; AD-254 040, 


DESCRIPTORS: High temperature research, *Electric 
arcs, Instrumentation, Crystals, Growth, *Infrared 
images, *Infrared optical systems, Tests, Mirrors, 
Vacuum furnaces, Reflectors. 


The following phases of development of the "clam 
shell" (compound reflective optical system) thermal 
imager are discussed: measurement of performance, 
instructions for use, and provisions for an evacuated 
or gas-filled image chamber suitable for crystal 
growing experiments. 


PB 171133 $2.25 

Naval Research Lab., Washington, D. C. 
TRANSMISSION OF LIGHT IN WATER: AN ANNO- 
TATED BIBLIOGRAPHY, by Elsie F. DuPre and Leo H. 
Dawson. Apr 61, 88p. 657 refs. NRL Bibliography 
no. 20. 


DESCRIPTORS: Water, *Light transmission, Optics, 
*Bibliography, *Light, Transmission. 


This bibliography of about 650 entries on the transmis- 
sion of light in water and related optical properties of 
water records information published throughout the 
world and covers a period of 141 years, 1818-1959. 
Most of the entries are annotated with special attention 
to those on light transmission. "Water," as used above, 
includes pure distilled water, lake water, and sea- 
water. Although abstracting journals were of great 
value, many of the entries were obtained through refer - 
ences included in the classic articles. Early papers, 
mainly of Swiss, German, French, and Italian origin, 
indicate the initial interest in the color of natural 
waters with subjective conclusions until Secchi in 1865 
resolved to settle some of the questions with direct ex- 
periments on seawater. The history of progress of the 
study of light in water closely follows advances in 
photometric instrumentation. Entries on the subject 
from the various countries reflect their particular 
interest in the sea. Entries from the United States are 
more in evidence in recent years, indicating the ac- 
celerated interest of the United States in maritime and 
naval affairs. ‘This represents the contributions to 
hydro-optics of over 400 authors from over 150 
periodicals and other sources. (Author) 


PB 154 302 = $5. 60 

Ramo- Wooldridge Div. , Canoga Park, Calif. 
RESEARCH ON THE DETECTION OF FAR INFRA- 
RED RADIATION, by B. R. Curtis. Final rept. on 
Contract AF 19(604)5222. 1 Dec 60, 55p. 31 refs. 
AFCRL-TR-60- 435. 


DESCRIPTORS: *Infrared radiation, Detection, 
*Radiometers, Design, Moon, Temperature, Sun, 
Measurement, *Microwave equipment, Thermal 
radiation, Electronic equipment, *Infrared equipmen, 
*Infrared detectors. 


Research is presented on the study, design and con- 
struction of equipment for the measurement of thermal 
radiation in the three millimeter (3000 micron) region 
of the electromagnetic spectrum. The radiometer 
constructed is described. The design incorporates 
techniques for the measurement of both the absolute 
intensity and the polarization of radiation received 
from varigus objects. Experimenta] fests and investi- 
gations of the feasibility of the design are also pre- 
sented. (Author) 


S-54 





Solid State Physics 


PB 171 853 $0.75 

California Inst. of Tech., Pasadena. 
SEMICONDUCTOR RESEARCH WITH THE ELEC- 
TRON PROBE X-RAY MICROANALYZER, by David B. 
Wittry. Final rept. on Metallurgical Applications of 
the Electronmicroprobe, Contract DA 04-495 [ORD] 1655. 
Jan 61, 22p. 6 refs. OOR no. 1920:2; AD-252 290. 


DESCRIPTORS: *Semiconductors, Diffusion, *Zinc, 
*Gallium compounds, Arsenides, Intermetallic com- 
pounds, Single crystals, Microanalysis, X-ray absorp- 
tion analysis, Electrons, Instrumentation, Phase 
studies, Solubility, Germanium. 


The electron probe microanalyzer has been used with 
considerable success for study of the As-Ga-Ge system 
The solubility of germanium in gallium arsenide was 
found to be about 1 + . 02% at 980 C and increases with 
decreasing temperature to values of about 2.5 to 34 at 
850 C. In the germanium rich corner of the As-Ga-Ge 
ternary diagram, the solubilities may exceed the solu- 
bilities in the binary systems by a factor of 5 to 10. 


PB 154 266 $1.60 

Duke U., Durham, N. C. 

STRESS IN THE VICINITY OF A CRACK IN A 
THICK ELASTIC PLATE, by M. Lowengrub. Rept. on 
Contract AF 18(600)1341. Nov 60, 17p. 11 refs. 
AFOSR TN-60-1449; AD-249 909. 


DESCRIPTORS: *Stresses, Distribution, *Fracture 
(Mechanics), Elasticity, *Solids, Analysis. 


The extension of Sneddon's (Proc. Roy. Soc. A. 187:229, 
1946) method is considered for the case in which the 
thickness of the plate is T times the diameter of the 
circular crack. It is assumed that the equations of the 
classical (infinitesimal) theory of elasticity hold. The 
boundary conditions appropriate to two types of prob- 
lems are formulated. The problem is then reduced to 
the solution of a pair of dual integral equations which 
are solved by a procedure due to Lebedev and Uflyand 
(J. Appl. Math. and Mech. 22:422, 1958). Exact analyti- 
cal expressions are derived for the solution only in the 
case of large values of T. The procedure to be fol- 
lowed in a numerical discussion of the solution is 
illustrated by the calculation of the shape of the de- 
formed crack. (Author) 


PB 156 300 = $1.10 


Electrical Engineering Research Lab., U. of Illinois, 
Urbana. 
RESEARCH ON THE ALTERATION OF THE SUR- 
FACE CHARACTERISTICS OF SEMICONDUCTORS 
BY THE. DIFFUSION OF IMPURITIES, Final rept. on 
Contract AF 18(600)1310. 15 Sep 58, 7p. AFOSR-TR- 
58-136; AD-235 471. 


This report released for sale to the public 7 June 61. 
DESCRIPTORS: *Semiconductors, Surface properties, 


Diffusion, Impurities, Germanium, Silicon, Electric 
fields, Microwaves, Single crystals. 


A study was made of the interaction of large micro- 
wave fields with semiconductors ard the effect of diffu- 
sion on the surface properties of semiconductors. The 
study of the diffusion process in Ge and Si indicated 
that atoms may move through these materials in differ - 
ent ways depending upon the position of the element in 
the periodic table, its size, solubility, and state of 
charge. The study of the pulse field effect at low tem- 
peratures were the first measurement of the relaxa- 
tion time of the surface states which are not important 
in recombination processes. This measurement is a 
practical method of using field effect devices. Elec- 
trons accelerated by a large electric field interacted 
with the semiconductor lattice to give non-ohmic con- 
duction; the exact mode of interaction was dependent 
upon the temperature and density of the carriers. 


PB 155588 $3.60 
Georgia Inst. of Tech. Engineering Experiment Sta- 
tion, Atlanta. 
COUNTER ADAPTOR AND FURNACE FOR WEISSEN- 
BERG CAMERA, by R. A. Young. Technical note 
no. 1 on Contract AF 49(638)624. Oct 60, 34p. 3 refs. 
AFOSR [TN] 60-1462; AD-253 799. 


DESCRIPTORS: *X-ray diffraction cameras, Single 
crystals, Intensity, Temperature, Shielding, Heating, 
*Quartz crystals, Phase studies, Cameras, Crystals, 
*Atomic orbitals. 


A rugged and versatile counter-adaptor for a Weissen- 
berg camera is described. It has performed well in 
two years of daily use which has included collection of 
intensity versus temperature data with conventional 
cold stream techniques. Advantage has recently been 
taken of the adaptor design to mount, directly on the 
Weissenberg base, a furnace device which blows hot 
air along the crystal mounting axis. Crystal 
temperature may be held constant or easily varied 
over the range up to about 700°C, with no obstruction 
of the x-ray beams and no readjustment of the furnace 
position, while the entire zero layer and close-in 
upper layers are explored. (Author) * 


PB 156 302 $5.60 
Halex, Inc., El Segundo, Calif. 
PHYSICS OF THIN RESISTIVE FILMS, by E. R. Olson 
and G. L. Vajda. Scientific rept. no. 2, 
1 Oct-31 Dec 59, on Contract AF 33(616)6685. 
31 Dec 59, Slp. AD-230 381. 


This report released for sale to the public 6 June 61. 


DESCRIPTORS: *Thin films, Resistance, Production, 
*Electrical properties, Temperature, Electron bom- 
bardment, Tests. 


Information is presented on the relationships between 
electrical behavior and process parameters for ni- 
chrome, nichrome-silicon, and nichrome-silicon 
oxide films. The results of other investigators are 
correlated with present results in regard to the effect 
of process parameters on film properties. Prelimi- 
nary data on the relationships between structure, 
stress and electrical properties are discussed. 
(Author) 
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Illinois Inst. of Tech. , Chicago. 
THE ROLE OF CRYSTAL STRUCTURE IN DIFFU- 
SION. PART I. DIFFUSION PATHS IN CLOSEST- 
PACKED CRYSTALS, by Leonid V. Azdroff. Rept. on 
Contract AF 49(638)425. 1 Dec 60, 2lp. 13 refs. 
AFOSR TN-60-1353; AD-251 755. 


DESCRIPTORS: *Crystals, *Crystal structure, *Diffu- 
sion, Lattices, Sodium compounds, Chlorides, Metals, 
Impurities, *Metallic crystals. 


A consideration of the crystal structures of simple 
binary compounds shows that they can be represented 
by closest packings of the larger anions in which two 
kinds of interstices are available for occupation by the 
metal atoms. In hexagonal closest packings the octa- 
hedral voids form continuous chains by sharing opposite 
faces while the tetrahedral voids form isolated pairs. 

In cubic closest packings each kind of void shares 
faces only with unlike voids. The specific diffusion 
paths available in these compounds depend, therefore, 
on the manner in which the voids are occupied. (Author) 


PB 154852 $1.60 


Illinois Inst. of Tech. , Chicago. 
THE ROLE OF CRYSTAL STRUCTURE IN DIFFU- 
SION. Il. ACTIVATION ENERGIES FOR DIFFUSION 
IN CLOSEST-PACKED STRUCTURES, by Leonid V. 
Azaroff. Rept. on Contract AF 49(638)425. 1 Dec 60, 
llp. 12 refs. AFOSR TN-60-1354; AD-251 756. 


DESCRIPTORS: *Metallic crystals, *Crystals, *Crystal 
structure, *Diffusion, Lattices, Impurities, Energy, 
*Bismuth compounds, Selenides, Intermetallic com- 
pounds, Zinc compounds, Oxides, Silver compounds, 
lodides. 


The effect of available diffusion paths on activation 
energies are considered for silver iodide, zince oxide, 
and bismuth selenide. It is shown that the energy in 
B-AglI should be nearly twice that in y-AglI because the 
Ag atoms in tetrahedral sites first must be displaced to 
octahedral voids before voidal diffusion can occur in the 
8 modification. The 2:1 ratio between the self-diffusion 
energies of Zn determined by radioactive tracer and 
electrical conductivity measurements in ZnO is simi- 
larly explained. It is also shown that the difference be- 
tween the activation energies for diffusion in BiSe and 
Bi2Se3 can be used to determine the formation energy of 
vacancies in BiSe. (Author) (See also PB 154°851) 


PB 154713 $1.60 


Illinois U. [Urbana]. 
THE PROPERTIES OF DISLOCATIONS IN CRYSTALS, 
by R. Thomson. Final rept. on Contract AF 49(638)420. 
15 Sep 60, 18p. 9 refs. AFOSR-TR-60-141; 
AD-251 103. 


DESCRIPTORS: *Crystals, Lattices, Stresses, Defor- 
mation, Atomic structure, Plasticity, Physical prop- 
erties, Theory, Silicon, Germanium, Crystal 
structure. 


Experimental and theoretical work was addressed to 
problems concerning the properties of atoms in the 


$-56 








core of a dislocation where the distortion of the crystal 
structure is very high. Theoretical studies have (1) 
worked out the rate with which vacancies can be ab- 
sorbed or created in the crystal from the dislocation 
core, and (2) considered how the core of the disloca- 
tion behaves when the dislocation moves from one 
place in the crystal to another. Experimental studies 
were conducted on: (1) diffusion of atoms along the 
core, and (2) on dislocation mobility under stress. 
The diffusion along dislocations is thought to be very 
fast. (Author) 


PB 155127 $3.60 


Kentucky Research Foundation, Lexington. 
A STUDY OF THE TRANSIENT BEHAVIOR AND THE 
SWITCHING EFFECT IN ANTIMONY TRISULFIDE, by 
J. R. Davis, Jr. Technical note on Electrical, Optical 


and Thermal Properties of the MY” N¥!? semiconduc- 


tors, Contract AF 49(638)90. 17 Dec 60, 40p. 39 refs. 
AFOSR-121; AD-254 239. 


DESCRIPTORS: *Antimony compounds, Sulfides, 
*Dielectrics, Dielectric properties, Voltage, Elec- 
trical properties, Resistance, Electrical conductance, 
Electric fields, Sensitivity, Crystals, Crystal struc- 
ture, *Semiconductors. 


The primary concern of this paper is to describe the 
design of precise experiments by which the important 
time and electric field dependent characteristics as- 
sociated with the "switching effect" in stibnite were 
measured. Experiments are described with which tem- 
perature dependent properties, pre-breakdown pulses, 
and delayed breakdown behavior were examined. 
Stoichiometric stibnite, Sb2S3, undergoes dielectric 
breakdown when subjected to an electric field of about 

10° volts/cm which is of the same order as required to 
breakdown most-dielectrics. However, it was dis- 
covered that stibnite containing 1% or more excess 
antimony undergoes breakdown with much smaller ap- 
plied fields, about 1000 volts/cm and with removal of 
the field the sample resistance is found to be about four 
orders of magnitude smaller. In the case of stibnite 
there is no evidence of decomposition. It was also 
found that original high resistance of the samples could 
be restored by heating. (Author) 


PB 171 836 $1.00 


Laboratory for Insulation Research, Mass. Inst. of 
Tech. , Cambridge. 
SOME DEVELOPMENTS IN HIGH-PRESSURE TECH- 
NIQUE, by P. W. Forsbergh, Jr. Rept. on Contract 
Nonr-1841(10). June 60, 40p. 32 refs. Technical 
rept. 151; AD-238 164. 


DESCRIPTORS: *High pressure research, Pressure, 
Solids, Gases, Metals, Hydraulic seals, Measurement. 


Various research problems requiring high-pressure 
techniques were invgstigated. Consideration is given to 
solids and gases as pressure media, typical metals 
used in high-pressure design and methods of making 
seals (hydraulic and electrically insulating seals). Ex- 
amples of high-pressure design are presented which in- 
clude 2-dimensional pressure holders, precompressors, 





load 


pist 
and 


systems with lapped quartz seals, systems with opti- 
cally flat quartz seals, systems with hydraulically 
loaded closures, and systems with hydraulically loaded 


piston gaskets. The measurement of pressure, length, 
and lattice parameters is discussed. 


PB 171 823 $0.75 
Materials [Lab. ] Wright Air Development Div., 
Wright-Patterson AFB, Ohio. 
PHASE RELATIONSHIPS IN TANTALUM-RICH TAN- 
TALUM-RUTHENIUM ALLOYS AT 1500 C, by 
Cc. S. Hartley, E. J. Rapperport (Nuclear Metals, Inc.) 
and others. Rept. for May-Nov 60, on Metallic Mate- 
rials. Mar 61, 25p. 5 refs. WADD Technical note 
60-288; AD-254 350. 


DESCRIPTORS: *Tantalum, *Ruthenium, Alloys, 
Metals, Transition elements, *Phase studies, *High 
temperature research, Processing, Solubility, 
Lattices, Crystal structure, *Refractory materials, 
*Heat resistant alloys. 


Six-arc-melted and homogenized alloys of tantalum and 
ruthenium containing 10, 20, 30, 40, 45, and 50 
atomic percent ruthenium were heat-treated for 168 
hours at 1500°C and quenched. Structure and lattice 
parameters of the alloys were determined by X-ray 
powder photographs. Solubility of ruthenium in tanta- 
lum at 15000C lies between 20 and 30 atomic percent. 
An intermediate phase having the stoichiometric com- 
position TaRu exists from between 20 and 30 atomic 
percent ruthenium to 48 + 2 atomic percent. Room tenr 
perature structure of TaRu is based on CsCl (Type B2) 
at 30 percent ruthenium composition, but distorted 
CsCl at the 40 and 45 atomic percent compositions. 
Complete X-ray data for all alloys are presented. 
(Author) 


PB 154733 $2.60 

Michigan U. Coll. of Engineering, Ann Arbor. 
SURFACE HETEROGENEITY: A MODERN VERSION, 
by G. Parravano, Rept. on Contract AF 49(638)493. 
Jan 61, 22p. 17 refs. 2832-13-T; AFOSR [TN]-60- 
1460. 


DESCRIPTORS: *Surfaces, Surface properties, *Crys- 
tals, Growth, Solids, Single crystals (Metallurgy). 


Surfaces of real crystals possess sites with varying 
affinity for gas phase species. Variations in thermody- 
namic affinity extend in both time and location of the 
surface. The result is a surface with a dynamic distri- 
bution of energy. The distribution function is a basic 
factor in controlling the physicochemical behavior of 
the surface. The combined effects of dislocations and 
whiskers growing on the surface provide a satisfactory 
model for the dynamic heterogeneity of surfaces. The 
kinetics and mechanisms of whisker growth are dis- 
cussed in some detail, and the implications of the 
growth kinetics on surface heterogeneity are empha- 
sized. In addition, the role of filamentary growth on 
sintering of high area catalysts is briefly pointed out. 
(Author) 


PB 161591 $1.25 

National Bureau of Standards [Washington, D. C.] 
FLUX SWITCHING MECHANISMS IN FERRITE CORES 
AND THEIR DEPENDENCE ON CORE GEOMETRY, by 
George William Reimherr. May 61, 49p. 14 refs. 
Technical note no. 90. 


DESCRIPTORS: *Ferrite cores, Magnetic core 
switches, Design, Switches. 


Plots of reciprocal switching time against applied mag- 
netic field for ferrimagnetic or ferromagnetic cores 
usually show two or three interconnecting straight line 
segments. Different theoretical flux reversal mecha- 
nisms have been proposed for each segment. Descrip- 
tive models of these mechanisms are presented. Switch: 
ing curves are shown for seven ferrite cores of differ - 
ent composition, and for a ferromagnetic tape core. 
The inverse slope of the switching curve known as the 
switching coefficient, was calculated for these cores 
and it is shown to agree well with values given by other 
experimenters and by theory. Experiments were made 
to ascertain whether the flux reversal mechanisms are 
affected by core geometry. Nine ferrite cores were 
separated into four groups. The cores of each group 
had identical chemical composition and originally had 
nearly equal cross sections and identical switching 
curves. The cores of each group were then ground into 
different cross sections, at least one being rectangular 
and the other being square or circular, and switching 
curves were again taken of these cores. No effect of 
geometry upon the flux reversal mechanisms was found. 
Several factors which may affect the switching coeffi- 
cient are given. 


PB 171 817 $0.75 


Naval Ordnance Lab., White Oak, Md. 
SHOCK- INDUCED LUMINESCENCE, -by M. Solow, 
R. C. Widey, and N. L. Coleburn. 23 Jan 61, 23p. 
18 refs. NAVORD rept. 6911; AD-254 890. 


DESCRIPTORS: *Metals, *Luminescence, Surface 
properties, Shock waves, Optics, Alurninum com- 
pounds, Oxides, Explosives, Detonation, Light, 
Reflection. 


When a 270 kilobar shock wave emerges from an Illu- 
minated aluminum surface in a vacuum, blue light is 
emitted. This phenomenon is affected significantly by 
surface conditions. A chemically-formed aluminum 
oxide surface layer on the metal luminesceses 
brightly for at least 0.64 microseconds. Normally 
oxidized aluminum surfaces luminesce dess brightly 
for a much shorter time (q~70.01 microseconds). The 
effect of non-oxidized material on the phenomenon is 


shown in that shocked gold does not luminesce. The 
luminescence from aluminum is attributed toelec- 
trons, dragged by the shock (acoustoelectric effect). 
The electrons reach the aluminum oxide layer and, 
falling into the ionized F' centers, emit blue light. 
(Author) 








PB 156106 $6.60 


Ohio State U. Research Foundation, Columbus. 
AN INVESTIGATION OF THE TRANSFORMATION 
AND STRUCTURE OF SILVER MERCURIC IODIDE, 
by C. E. Olsen and P. M. Harris. Technical rept. 
no. 2 on Contract AF 18(600)769. Aug 59, 70p. 39 refs. 
RF proj. 567; AFOSR-TN-59-756; AD-229 755. 


DESCRIPTORS: Silver compounds, Mercury compounds, 
*lodides, *Single crystals, Crystal structure, X-ray 
diffraction analysis, Phase transitions, Transition tem- 
perature. 


Single crystals of AggHgl4 were grown from solution. 
They undergo transformatim at~ 51°C without shatter - 
ing. The transformation at 51° clearly shows that the 
initial phase obtained from solution is not again ob- 
tained. Transitions are shown from 6" phase at less 
than 51°C, @ phase from 51°C to 157°C, and 6 phase 
back to less than 51°C. The unit cell of the 6’ -phase 
contains 2 molecules Ag2Hgl4 ideally and is tetragonal 
with a = 6.32 A, c = 12.64 A, c/a = 2 exactly. ft is 
body-centered with symmetry I4. Evidence is adduced 
supporting the hypothesis that the B’ crystals are non- 
stoichiometric and exhibit iodine vacancies with a por- 
tion of the silver ions in interstitial sites. The ®-phase, 
obtainable from the a-phase appears to have a cubic, 
primitive cell, a = 12.64 A. (Author) 


PB 156 107 $4.60 


Ohio State U. Research Foundation, Columbus. 
LAUE-BRAGG SCATTERING AND CHARGE DISTRI- 
BUTION IN LITHIUM HYDRIDE, by Travis J. Phillips 
(Doctoral thesis) and P. M. Harris. Technical rept. 
no. 3 on Contract AF 18(600)769. Sep 59, 45p. 27 refs. 
RF proj. 567; AFOSR-TN-59-757. 


DESCRIPTORS: Lithium compounds, *Hydrides, 
Crystal structure, X-ray diffraction analysis, Single 
crystals. 


Intensities of scattering from single crystals of LiH 
have been obtained at room temperature and at approx- 
imately 100°K. Values of relative crystal structure 
factors, FhkL, and relative atomic form factors have 
been derived from the measured intensities. 


PB 156 278 $2.60 


Plastics Lab., Princeton U., N. J. 
CARRIER BEHAVIOR IN NICKEL-DOPED POLYMER 
CARBONS, by H. A. Pohl and J. P. Laherrére. Rept. on 
Contract DA 36-039-sc-78105. 15 June 59, 26p. 14 refs, 
Technical rept. 54A. 


This report released for sale to the public 14 June 61. 


DESCRIPTORS: *Semiconductors, Electrical proper - 
ties, Preparation, Materials, Nickel, Impurities, 
Polymers, Carbon. 


In examining the conductivity and Hall coefficients of a 
series of variously heat-treated and nickel-doped poly- 
mer carbons prepared from variou@ly loaded ion ex- 
change resins by pyrolysis it was observed that ‘the Hall 


mobility increases with impurity addition in these con- 
densed molecular solids. A theoretical interpretation 
of the conduction in such inhomogeneous molecular 
solids is suggested. An alternate interpretation based 
upon a barrier layer model is also considered. 


PB 156 279 $5.60 


Plastics Lab., Princeton U., N. J. 
SEMI-CONDUCTION IN NICKEL-DOPED POLYMER 
CARBONS, by H. A. Pohl and J. J. Hoglen. Rept. no. 2 
on Contract DA 36-039-sc-78105. 15 Apr 59, 53p. 

62 refs. Technical rept. 53D. 


This report released for sale to the public 14 June 61. 


DESCRIPTORS: *Semiconductors, Electrical proper- 
ties, Preparation, Materials, Nickel, Impurities, 
Polymers, Carbon. 


A study was made of the preparation and the electrical 
character of semi-conductors made of nickel-doped 
polymer carbon. These materials were made from 
variously nickel-loaded ion exchange resins which were 
then pyrolysed to temperatures ranging from 700°C. to 
12 . and in yields of about 13%, based on dry resin. 
The electrical conductivity and itstemperature coeffi - 
cient and the Hall coefficient were studied, and the 
pyrolysis and conduction mechanisms were examired. 
Nickel contents up to 12 atom % were studied. 


PB 171 837. $0.75 


South Dakota School of Mines and Tech., Rapid City 
HIGH-TEMPERATURE THERMAL CONDUCTIVITY 
MEASUREMENTS IN SEMICONDUCTORS, by Robert 
G. Morris. Annual summary rept. on Contract Nonr- 
2964(01). 1 July 60, 23p. 26 refs. AD-239 000. 


DESCRIPTORS: *Semiconductors, Bismuth compounds, 
Tellurides, *Heat transfer, Silicon, Thermocouples, 
Measurement. 


Measurements were made of the contact and bulk ther- 
mal conductivities of semiconductors, including Bi 9Te3 
and Si, at above room temperatures by a means of a 
comparison method. This method requires the use of a 
standard of known conductivity. Measurements on 
p-type polycrystalline BigTe3 were made up to tempera- 
tures as high as 330°C. Contacts were made between 
the BigTe3 sample and the standard (Armco iron) with 
solder, in which case the Armco iron was first tinned, 
or by the use of Apiezon L vacuum grease on bare sur- 
faces. A series arrangement was used whereby the 
sample was sandwiched between 2 standards. The 
standards were soldered directly to the heat source and 
sink. Armco iron (99.9+ % Fe) was not a suitable 
standard to use with BigTe3 since the difference in con- 
ductivity, 0.17 and 0.005 cal/cm sec deg C, respec- 
tively, was so great. Chromel-alumel thermocouples 
with butt-welded junctions were used. Temperature 
differences were measured by means of a comparator 
circuit. The temperature of the sample was monitored 
continuously on a self-balancing recording potentiome- 
ter. The results indicated that the relationship between 
the heat, Q, and the conductivity is usually linear but is 
affected by radiation or conduction losses or gains. 
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Uppsala U. (Sweden). 
THE CRYSTAL STRUCTURE OF Ni3Si2 WITH SOME 
NOTES ON NisSi2, by Gunvor Pilstrém. Technical 
note no. 18 on Contract AF 61(052)40. 15 Oct 60, 18p. 
9 refs. AFOSR-TN-60-1080; AD-252 922. 


DESCRIPTORS: *Crystal structure, *Crystals, Nickel 
compounds, *Silicides, Single crystals, Silicon 
compounds. 


The crystal structure of Ni3Si2 has been determined 
from single crystal data. The unit cell is orthorhombic 
and contains 16 formula units. The unit cell dimensions 
are: a= 12.229, b= 10.805, and c = 6. 924 angstroms. 
The nickel atoms are situated in four eight-fold and four 
four-fold positions and the silicon atoms are situated in 
three eight-fold and two four-fold positions. The single 
crystal data have also been used to determine the sym- 
metry and unit cell dimensions of NisSig for which a 
trigonal unit cell has been found. (Author) 


PB 155 220 $1.60 


Uppsala U. (Sweden). 
THE CRYSTAL STRUCTURE OF PdsB2, (Mn5C2) AND 
Pd3B, by Erik Stenberg. Technical note no. 20 on Con- 
tract AF 61(052)40, 1 Nov 60, 18p. 17 refs. AFOSR- 
TN-60-1120; AD-252 823. 


DESCRIPTORS: *Crystals, *Crystal structure, 
Palladium compounds, Boron compounds, *Intermetallic 
compounds, Single crystals, Lattices, Borides. 


The crystal structures of Pd5B2 and Pd3B were deter- 
mined by single crystal methods. Pds5Bg has a mono- 
clinic unit cell with the following dimensions: 

a = 12.786, b = 4.955, c = 5.472 angstroms; f= 97 de- 
grees 2 minutes. Pd3B has the cementite (Fe3C) struc- 
ture. The space-group is Pnma with a= 5.463, 

b = 7.567, c= 4.852 angstroms. 


PB 155 218 $1.60 

Uppsala U. (Sweden). 
THE CRYSTAL STRUCTURE OF RegP, by Stig 
Rundqvist. Technical note no. 9 on Contract 
AF 61(052)40. 15 Oct 60, 14p. 16 refs. AFOSR-TN- 
60-1079; AD-252 921. 


DESCRIPTORS: Crystals, *Crystal structure, Rhenium 
compounds, *Phosphides, X-ray diffraction analysis, 
Single crystals. 


The crystal structure of RegP was determined by X-ray 
powder methods. The structure belongs to the C23 type. 
The dimensions of the orthorhombic unit cell are: a = 
5.540; b = 2. 939; c = 10.040 angstroms. The space 
group is Pnma. The RegP structure is compared with 
that of RugP, and notable differences are indicated. The 
present investigation was undertaken in view of the pos- 
sible structural relationships between Re2P and the 
phosphides of the platinum metals. (Author) 


PB 154 308 $13.00 

Westinghouse Electric Corp. , Youngwood, Calif. 
RESEARCH IN THE PREPARATION OF HYPERPURE 
SINGLE CRYSTAL SILICON CARBIDE, by 


D. R. Hamilton, T. L. Chu and others. Final rept. 
for Feb 57-June 59 on Contract AF 19(604)2174. 

4 Oct 60, 189p. 23 refs. AFCRL-TR-60-368; 
AD-250 119. 


DESCRIPTORS: *Single crystals , *Silicon compounds , 
Carbides , Purification, Growth, Sublimation, Crystal 
structure, Deformation, Semiconductors . 


The work is concerned with the preparation of SiC 
crystals of highest purity. While the technique used is 
basically that of Lely, much of the work is concerned 
with the methods by which the over-all purity has been 
increased at least an order of magnitude. Pure SiC 
now means reproducible samples of thousands to hun- 
dreds of thousands ohm cm resistivity (room tempera- 
ture), with impurity levels of the order of 10 to the 
16th power atoms/cc. Hall measurements indicate * 
that the density of electrically active levels may be as 
low as 10 to the 14th power/cc. The over-all morpho- 
logy of samples prepared in the laboratory is de- 
scribed. A section is devoted to the origin of screw 
dislocations which have played such a prominant role 
in recent studies of spiral growth steps on SiC sur- 
faces , while other samples are shown to be atomically 
flat. Preliminary studies with the plasmajet have 
demonstrated its suitability for. high temperature re- 
action studies. (Author) (See also PB 145 370) 


Theoretical Physics 
$2.60 


Catholic U. of America, Washington, D. C. 
AN LCAO STUDY OF Be2, by Robert Hampson and 
J. S. Dooling. Rept. on Contract AF 18(600)1537. 
[1960] 27p. 11 refs. AFOSR-TN-60-91. 


PB 154 987 


DESCRIPTORS: *Beryllium, Atomic orbitals, *Atomic 
energy levels, Excitation, Energy, Crystals, *Quan- 


tum mechanics, Mathematical analysis, Configuration, 
Atoms, 


These calculations were made to study the interaction 
of two Be atoms as related to crystal formation. The 
effect of including 2p Sigma atomic orbitals in the 
calculation was studied. An excited state calculation 


was made to see whether this state would exhibit 
binding. 


PB 155 039 $9.10 

Geophysics Corp. of America, Bedford, Mass. 
ENERGY LOSS PROCESSES OF SOLAR CORPUS- 
CLES IN AIR, by P. J. Nawrocki and R. Papa. Scien- 
tific rept. no. 4 on Contract AF 19(604)7405. Feb 61, 
lllp. 75 refs. GCA Technical rept. 61-12-A; 
AFCRL-26; AD-252 533. 


DESCRIPTORS: *Solar energy, Energy, *Photons, 
Electrons, Atmosphere, Gamma rays, *Nuclear 
reactions, Quantum mechanics, Particles, *Cosmic 
rays, Ionization, Photoelectric effect, Fluorescence. 


Contents: Photons and electrons in air,’ including 
studies on the photoelectric effect, Compton and Klein- 
Nishina scatter, pair formation, transmission of 
‘games in finite air slabs, build-up factors, stopping 
power of gases (for electrons), primary and secondary 
electrons, subexcitation electrons, rate of energy loss 
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of slow electrons, excitation by electrons, rate of 
energy loss of slow electrons, excitation by electrons, 


and ionization by electrons; Photons in air, including 
studies on resonance charge transfer, electron capture 
into excited states, total electron capture cross sec- 
tion, excitation and ionization by proton impact, 
equilibrium fraction of II plus - II beam, stopping 
power of gases, mean energy per ion pair, ionization 
rates, excitation and ionization by neutral hydrogen, 
impact, and total loss cross sections for H; Radiative 
phenomenon, pertaining to fluorescence efficiencies, 
night airglow, and aurorae; Potential wells of atmos- 
pheric gases, including important fractures of the 
diatomic molecule, the Morse function, the Morse 
diagrams of O2,*Ng9, and NO, lifetimes of the meta- 
stable states, selection rules for radioactive transi- 
tions, the Franck-Condon principle, and the non- 
crossing rule. 


PB 155591 $2.60 

Microwave Lab. , Stanford U., Calif. 
INVESTIGATION OF MICROWAVE PROPERTIES OF 
PLASMAS, by M. Chodorow. Scientific rept. no. 10, 
1 Aug-31 Oct 60, on Contract AF 19(604)5226. Jan 61, 
29p. 8 refs. M.L. rept. no. 776; AFCRL-7; 
AD-253 848. 


DESCRIPTORS: *Plasma physics, Noise, Magnetic 
fields, Electron beams, Microwave amplifiers, Cesium 
electron tubes, *Microwaves, *Wave transmission, 
Harmonic analysis. 


Contents: 
Plasma research 
Thermal plasmas 
Noise in plasmas 
Harmonic generation in plasmas 
Cesium plasma tube materials and techniques 
Other plasma studies 
Electron beam interaction witha plasma 
Plasma parametric amplifier 
High frequency loss mechanisms for plasmas 
Plasma diagnostic techniques 
Plasma confinement 
Plasma studies 
(See also PB 153 098) 


PB 155791 $2.60 
Plasma Propulsion Lab., Republic Aviation Corp., 
Farmingdale, N. Y. 
THE EFFECT OF VARIABLE PLASMA CONDUCTIV- 
ITY ON MHD ENERGY CONVERTER PERFORM- 
ANCE, by W. B. Coe and C. L. Eisen. Rept. on 
Contract AF 49(638)552. Oct 60, 22p. 8 refs. 
PPL-TR-60-16 (176); AFOSR TN-[60- 1439]; 
AD-254 674. 


DESCRIPTORS: *Magnetohydrodynamics, *Plasma 
physics, Fluid flow, Mathematical analysis, Mach 
number, Temperature, Magnetic fields, *Electrical 
conductance, *Thermodynamics, *Energy, Tests, 
Design, *Subsonic flow, Ablation, Materials. 


The required entrance flow Mach number for maximum 
power density increases as the entrance stagnation 
temperature is increased. For the temperature range 
of immediate interest (2000°K-5000°K) the required 
entrance Mach number is always subsonic. In the 


construction of an actual MHD energy converter, the 
subsonic Mach number requirement permits more 
flexibility in the design, and lends more validity to the 
approximations made in the analysis than would be 
true for a supersonic energy converter. The attainable 
power density increases sharply with increases in en- 
trance stagnation temperature. Since the maximum 
temperature that an MHD energy converter can operate 
at is limited by the capabilities of the materials 
involved, the reward of large increases in perform- 
ance for small increases in operating temperatures 
provides a strong incentive for sophistication in design 
and for the accomplishment of even small increases in 
materials capability. (Author) 


PB 155 123 $1. 60 


Polytechnic Inst. of Brooklyn, N. Y. 
EXCITATION OF PLASMA WAVES BY BODIES 
MOVING IN IONIZED ATMOSPHERE, by K. P. Chopra. 
Rept. on Contract AF 49(638)445. Jan 61, 16p. 8 refs. 
PIBAL rept. no. 627; AFOSR-1; AD-252 225. 





DESCRIPTORS: *Plasma physics, Electromagnetic 
waves, *Magnetohydrodynamics, Gas ionization, At- 
mosphere, Bodies of revolution, Blunt bodies, Exci- 
tation, Wave characteristics, Motion. 


A body moving in an ionized atmosphere acquires an 
electric charge through the processes of accretion of 
charge particles and emission of electrons by high 
energy photons. Of particular interest is the situation 
in which the body collects an ionized cloud in front of 
it. The motion of this ionized cloud in the atmosphere 
induces an electrostatic instability and causes acol- 
umn of ionized gas to move ahead of the body. The 
electrostatic instability is conducive to the excitation 
of electrostatic oscillations which, if already present, 
are further enhanced. A magnetic field along the di- 
rection of motion assists in the formation of the ion- 
ized cloud. If the pervading magnetic field is of suit- 
able weak strength, it may excite extraordinary elec- 
tromagnetic waves. A pervading transverse magnetic 
field of suitable strength may cause the excitation of 
magnetohydrodynamic waves. (Author) 


SCTM-111-61(71) $0.50 

Sandia Corp., Albuquerque, N. Mex. 
PRELIMINARY STUDY OF SPECTROGRAPHIC 
TEMPERATURE MEASUREMENTS OF AN ARGON 
PLASMAJET, by K. L. Shipley. May 61, 14p. 


PB 154910 $4.60 


Sindel, S. p. A., Rome (Italy). 
PROPAGATION CHARACTERISTICS OF A MAGNETO 
IONIC DUCT, by D. Formato and A. Gilardini, Tech- 
nical (scientific) note no. 1 on Contract 
AF 61(052)145. 31 Mar 60, 43p. 6 refs. 
AFCRL-TN-60-982, AD-251 924. 


DESCRIPTORS: *Plasma physics, *Magnetic fields, 
Electromagnetic waves, Electromagnetic theory, 
Propagation, *Wave analysis, Attenuation, Dielectrics. 


The propagation characteristics of a uniform magneto- 
ionic duct of circular cross-section are determined 


S-60 


hw he Pt ee OL 


= A ret 


name att 6aeelUceenelC el CUcelCUK CD 





for signal frequencies smaller than the cyclotron fre- 
quencies. The ratios (plasma wavelength)/(free space 
wavelength) and (power flowing in the plasma)/(power 
flowing outside) are evaluated and discussed as a 
function of the diameter/wavelength ratio and of the 
plasma permittivity, for the propagation of circularly 
symmetrical modes. The attenuation due to the 
electron-molecule collisions and the propagation 
characteristics of all modes, for a plasma frequency 
much smaller than the signal frequency, are also 
briefly discussed. (Author) 


Thermodynamics 


PB 154918 $1.10 

Bureau of Mines, Bartlesville, Okla. 
TRIMETHYLALUMINUM: THERMODYNAMIC FUNC- 
TIONS IN THE SOLID AND LIQUID STATES, 0-380°K; 
VAPOR PRESSURE, HEAT OF VAPORIZATION, AND 
ENTROPY IN THE IDEAL GAS STATE, by John P. 
McCullough. Technical note on Contract CSO 59-9; 
ARPA Order no. 24-59, Task 3; AFOSR TN-60-1477; 
AD-251 623. 


DESCRIPTORS: *Thermodynamics, Temperature, 
Vapor pressure, *Aluminum compounds, Entropy, 
Methyl radicals, *Metalorganic compounds. 


An investigation is being made of thermodynamic prop- 
erties of selected organic derivatives of elements in the 
second and third rows of the periodic table. If feasible, 
these results are to be used with spectroscopic and 
molecular structure data in order to calculate chemical 
thermodynamic functions in the ideal gas state in the 
range of 0 to 1500%, and in evaluating thermochemical 
bond energies. 
PB 156119 $2.60 

California U., Berkeley. 
THE TWO RADIOMETER METHOD FOR THE 
SIMULTANEOUS DETERMINATION OF EMISSIVITY 
AND SURFACE TEMPERATURE, by R. V. Dunkle and 
J. T. Gier. Rept. 6 on Thermal Radiation Project, 
Contract N7onr-295, Task I. 14 Dec 48, 28p. 6 refs. 
ATI-91 560. 


This report released for sale to the public 14 June 61. 


DESCRIPTORS: *Surfaces, Temperature, *Thermal 
radiation, Determination, *Radiometers. 


A technique of evaluating surface temperatures and 
“mean effective"’ emissivities is described. This 
method is unique in that it enables the evaluation of 
emissivity without the use of surface temperature 
measurement which in many cases contains inherent 
errors, and the method does not require heating of the 
sample. Data on several test samples are presented 
and compared with similar data obtained by other 
techniques. (Author) 


PB 155628 $4.60 

David Sarnoff Research Center, Princeton, N. J. 
HIGH TEMPERATURE SEMICONDUCTOR RESEARCH, 
by J. Blanc, R. H. Bube and others. Scientific rept. 


no. 4, 1 Oct-31 Dec 60, on Contract AF 19(604)6152. 
31 Jan 61, 42p. AFCRL-55; AD-254 074. 


DESCRIPTORS: *Semiconductors , *High temperature 
research, *Gallium compounds, *Phosphides , Single 
crystals , Diffusion, Temperature, Arsenides , Thin 
films , Scattering, Growth, Electrical properties , 
Crystals. 


An apparatus was completed for the growth of GaP 
single crystals from the melt by the magnetic 
Czochralski technique in an autoclave. Experiments 
were initiated on the preparation of thin crystalline 
films of GaAs using iodine as the transport agent. 
Measurements of Hall mobility as a function of light 
excitation intensity at room temperature have shown a 
strong dependence of mobility on intensity in single 


crystals of CdS, CdSe, GaAs, and InP. One simple 
type of such variation follows the functional depend- 
ence on carrier density expected of a change in 
scattering resulting from a change in occupancy of: 
scattering centers. When such data are analyzed in 
terms of a point-defect scattering model, using inde- 
pendently determined center densities , giant scatter- 
ing cross-sections of the order of 10-11 to 10-10 cm2 
are calculated. Both n- and p-type single crystal 
layers of GaAs have been grown epitaxially using the 
method of surface decomposition and redeposition. 
Junction areas as large as 1-1.25 cm? have been 
fabricated. Permanent degradation. of GaAs tunnel 
diodes has now been observed at room temperature 
when current is passed through the diode. However, 
no degradation is observed at 200°C when no current 
is flowing. The junction temperature is believed to be 
below 100°C when current is flowing. (Author) (See 
also PB 153 965) 


PB 156114 $5.60 

Stanford U., Calif. 
HEAT TRANSFER AND FLOW FRICTION CHARAC- 
TERISTICS OF CROSSED-ROD MATRICES, by 
A. L. London, J. W. Mitchell, and W. A. Sutherland. 
Technical rept. no. 41 on Contract Nonr-225(23). 
15 July 59, 60p. 16 refs. AD-226 315. 


This report released for sale to the public 14 June 61. 


DESCRIPTORS: *Porous materials, Wire screens, 
*Heat transfer, Gas flow, Friction. 


The program on porous media heat transfer and flow 
friction behavior is continuing. All the previous results 
of interest to the designer on woven-screen matrices 
and crossed-rod matrices of a random configuration are 
summarized. In addition, new design results for the 
regular inline and regular staggered crossed-rod ma- 
trix configurations are reported. Matrices of the type 
considered may find application as heat transfer surface 
geometries for periodic-flow type heat exchangers used 
for gas turbine regenerators and for some air condition- 
ing applications, and also for nuclear reactor fuel ele- 
ments, or for electrical resistance heaters. (Author) 


S-61 





Wave Propagation 
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Antenna Lab., Ohio State U. Research Foundation, 
Columbus. 
A LIGHT-MODULATED PANEL TECHNIQUE FOR 
MEASURING MICROWAVE NEAR-FIELDS AND 
APERTURES, by Byron C. Potts. Rept. on Radar Re- 
flection Studies and Techniques, Contract 
AF 3X616)5341. 31 July 59, 73p. 43 refs. 
Rept. 777-16; AD-225 094. 


This report released for sale to the public 19 June 61. 


DESCRIPTORS: *Radar reflections, Electric fields, 
Antennas, *Electromagnetic waves, Photoconductivity, 
Test methods, Modulation. 


In the past, it has been found that a photoconductive 
panel changes its electromagnetic properties when ex- 
posed to high light intensities. When the impinging 
light intensity is modulated, a modulation of an electro- 
magnetic wave incident on the panel occurs. Application 
of the principle of the modulated photoconductive panel 
to the measurement of electric field aperture distribu- 
tions in antennas is discussed, and the aperture distri- 
bution of an electromagnetic horn is measured within 
an accuracy of 5% in amplitude and 8° in phase. An 
analysis of the use of the modulated photoconductive 
panel in applications involving only one transmission 
through or only a single reflection from the modulated 
photoconductive panel are discussed. The applications 
discussed are an extension of the present applications 
of the photoconductive panel to reflectivity measure- 
ments and the location of principal scatterers on com- 
plex bodies. (Author) 


PB 155 034 $1.10 


Antenna Lab. , Calif. Inst. of Tech. , Pasadena. 
ON THE INDEX OF REFRACTION OF SPATIALLY 
PERIODIC PLASMA, by C. H. Papas. Technical rept. 
no. 25 on Contract AF 18(600)1113. Jan 61, 7p. 3 refs. 
AFOSR -82; AD-251 880. 


DESCRIPTORS: *Refractive index, Propagation, 
*Plasma physics, *Electromagnetic waves, Mathe- 
matical] analysis. 


A knowledge of the change produced in the index of 
refraction of a uniform plasma by the spontaneous 
generation of coagula or inhomogeneities is essential 
to the use of electromagnetic waves as a diagnostic 
tool. The general problem is difficult but certain non- 
trivial cases are mathematically tractable. One of 
these, which is also of some practical import, occurs 
when the inhomogeneities are periodically distributed 
throughout the plasma. This special case is analyzed 
within the framework of the theory of periodic struc- 
tures. The problem is reduced by virtue of Floquet's 
theorem to an equivalent problem for the domain of a 
unit cell with periodic boundary conditions. An ap- 
proximate solution is obtained by a simplified theory. 
As a specific application the calculation for .a plasma 
with periodically spaced spherical inhomogeneities is 
worked out in detail. (Author) 


PB 154726 $1.60 


Electrical Engineering Research Lab., U. of Texas, 
Austin. 
STUDIES IN TROPOSPHERIC PROPAGATION. Final 
rept. on Contract AF 19(604)2249, continuation of Con- 
tract AF 19(604)494. 31 Dec 60, 16p.‘11 refs. Rept. 
no. 6-41; AFCRL-TR-60-377; AD-251 286. 


DESCRIPTORS: *Meteorological radio, Atmosphere, 
*Microwaves, *Propagation, Electromagnetic waves, 
Refractive index, *Atmospheric refraction, Statistical 
analysis. 


Contents: 
General survey of contract activities 
Statistical analyses involving turbulent structure of 
the atmosphere 
Scatter propagation signals 
Microwave refractive index observations 
Temperature fluctuations 
Development of data analysis techniques 
Radiometeorology 
Millimeter absorption and solar emission. 


PB 154727 $1.60 


Electrical Engineering Research Lab., U. of Texas, 
Austin. 
STUDY OF PROPAGATION CHARACTERISTICS OF 
THE ATMOSPHERE, by B. M. Fannin andH. D. Wade. 
Final rept. on Contract AF 19(604)5504, continuation of 
Contract AF 19(604)2249. 31 Oct 60, llp. Rept. 
no. 6-40; AFCRL-TR-60-378; AD-251 287. 


DESCRIPTORS: Electromagnetic waves, *Microwaves, 
Radio transmission, *Atmosphere, *Propagation, 
Refractive index, Ionospheric propagation, *Wave 
transmission. 


Wave propagation through a tropospheric layer of aniso- 
tropic turbulence was studied by comparing both the 
wave theory (microwave optics) approach, applicable to 
homogeneous layers, and the single scattering (first 
Born approximation) approach applicable to homogene- 
ous turbulence. The first order correspondence of wave 
theory and single scattering theory results for the 
homogeneous layer (at least for the normal incidence) 
indicated that a single scattering theory approach can 
be expected to give valid approximations of the propa- 
gation effects produced by nearly homogeneous layers. 
The single scattering theory formulation of turbulent 
layer problem is more complex due to the mathematics 
necessary to describe the turbulence; the single scat- 
tering concepts should be just as valid as for the 
homogeneous layer. The diffracting screen approach 
offered a convenient means of interpretation of the 
propagation effects proddced by a turbulent layer. 


PB 154922 $19.75 


Electronics Research Lab., Illinois Inst. of Tech., 

Chicago. 
INVESTIGATION OF METHODS FOR IMPROVING 
THE DETECTABILITY AND IDENTIFICATION OF 
RADAR SIGNALS BY INFORMATION PROCESSING , 
by George I. Cohn, Lester C. Peach, and Srbislav 
Zivanovic. Final rept. on Contract AF 19(604)5709. 
10 Nov 60, 315p. 21 refs. AFCRL-TR-60- 363; 
AD-251 566. 
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DESCRIPTORS: *Search radar, *Radar signals , De- 
tection, Data storage systems, *Data processing 
systems, *Digital computers , Information theory, 
Mathematical analysis, Statistical analysis, 
Computers. 


Contents: 
Linear integrator, output statistics 
Figure-of-merit for linear integrator 
Statistics for statistical detector output 
Optimim first-order statistical detector 
Figure-of-merit for first-order statistical detector 
Comparison of figure-of-merit of linear integrator and 
first-order statistical detector 
Experimental statistical detector 
Experimental results 
Appendix 
Statistical decision theory 
Noise statistics and scintillation 
Mathematical appendix 


PB 154560 $4.60 


Institute of Mathematical Sciences 
ae # 
EXPANSION PROBLEMS ARISING FROM THE 
WATSON TRANSFORMATION, by Eugene Pflumm. 
Rept. on Contract AF 49(638)229. Oct 60, 44p. 4refs. 
Research rept. no. BR-35; AFOSR-TN-60- 1242; 
AD-254 787. 


, New York U., 


DESCRIPTORS: *Series, *Transformations 
(Mathematics), Special functions , Electromagnetic 
waves , Propagation, Functions. 


The Watson transformation permits us to express the 
radial dependency of certain wave functions in terms 
of Hankel functions of complex order. These Hankel 
functions may be considered as "eigenfunctions" of a 
non-self-adjoint boundary value problem for Bessel's 
differential operator. It turns out that in general an 
arbitrary function cannot be expanded in a series in- 
volving these eigenfunctions, not even if very strong 
conditions are imposed on the “arbitrary function. 
However, there exist sufficiently 'weak' non-self- 
adjoint perturbations of a selfadjoint problem con- 
nected with Bessel's operator for which an expansion 
theorem for an arbitrary function in terms of the 
eigenfunctions can be proven. (Author) 


PB 156 303 = $13.00 

Melpar, Inc., Boston, Mass. 
PULSE COMPRESSION AND CODED WAVEFORM 
TECHNIQUES, by Albert K. Nuttall. Technical note on 
Contract AF 30(602)1953. 15 Mar 59, 182p. 9 refs. 
RADC-TN-59-177; AD-219 116. 


This report released for sale to the public 6 June 61. 
DESCRIPTORS: *Radar pulses, 


Mathematical analysis, 
Signals. 


*Search radar, Coding, 
*Radiofrequency filters, 


A signal generated by a bank of parallel filters is in- 
vestigated for pulse compression and coded waveform 
possibilities. The outputs of the parallel bank are each 


multiplied by either plus or minus one, and added to 
form a noise-like transmitted signal. 


The construction 
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of an approximate receiving matched filter with its 
inherent ambiguity and resolution are investigated. 
The coding arrangement of plus and minus ones is 
found to be very critical to good system performance, 
and some partial results on acceptable codes are 
given. The control of residues in the ambiguity sur- 
face is accomplished with proper filter frequency 
spacing and special coding sequences. A pulse com- 
pression ratio of 125 seems feasible. (Author) 


PB 154933 $1.60 


Technical U., Copenhagen (Denmark). 
COMPARISON OF E-FIELD LOSSES AND H-FIELD 
LOSSES FOR LOW FREQUENCY ANTENNAS WITH 
GROUND WIRE SYSTEMS, by Tove Larsen. Tech- 
nical note no. 1 on Contract AF 61(052)319. Mar 60, 
19p. 7 refs. AFCRL-TN-60-984; AD-251 931. 


DESCRIPTORS: *Electromagnetic fields, Wire, Elec- 
tric fields, Magnetic fields, *Antennas, Low-fre- 
quency, Electromagnetic theory, *Wave transmission, 
Intensity, Denmark, Conductivity. 


The ratio of the E-field losses to the H-field losses in 
a ground with a ground wire system is calculated. 
Numerical computations of this. ratio as a function of 
the constants of the wire grid and the conductivity of 
the ground are performed for an electromagnetic field, 
where the vertical electric field strength at the ground 
plane is equal to the product of the impedance of free 
space and the tangential magnetic field strength at the 


surface of the ground. The ratio of the E-field losses 
to the H-field losses for a certain antenna system may 
be determined from these results if the ratio between 
the electric and the magnetic field strength is known at 
each point of the ground surface around the antenna 
system. (Author) 


PB 155548 $7.60 

Washington U. [Seattle]. Coll. of Engineering . 
DIFFRACTION BY A PERIODICALLY APERTURED 
CONDUCTING SCREEN, by Richard B. Kieburtz, 
Akira Ishimaru, and Gedalia Held. Technical rept. 
no. 48 on Contract AF 19(604)4098. Jan 61, 79p. 
16 refs. AFCRL-101; AD-253 950. 


DESCRIPTORS: *Electromagnetic waves, *Diffraction, 
*Electric fields, Resonance, Voltage, Integral 
equations , Green's function, Mathematical analysis , 
Excitation, Wire screens. 


This report presents a rigorous solution to the bound- 
ary value problem of diffraction of a plane electromag- 
netic wave by a conducting plane screen containing s 
doubly periodic array of square apertures. The elec- 
tric field in a square aperture is evaluated for several 
values of aperture width. The solution is valid for a 
range of dimensions which includes the aperture 
resonance region. The magnitude and phase of the 
voltage transmission coefficient are evaluated from 
the aperture field, and are found to exhibit a 
resonance for ka > 1.5 where k is the wave number 
and a the aperture width. The problem has been 
formulated in terms of an integral equation, starting 
from the differential-integral equation method of 
Copson. The integral equation is then solved for the 





‘case in which the boundaries are periodic over a 
plane, by use of a periodic Green's function. The solu 
tion for the aperture field is obtained as a rapidly 
convergent series of functions. This solution is valid 
for normally incident excitation and for aperture 
spacing less than a wavelength. (Author) 


PB 154912 $4.60 


Washington U. [Seattle]. Coll. of Engineering. 
THE VARIATIONAL METHOD FOR EVALUATION 
OF SCATTERING OF ELECTROMAGNETIC WAVES 
BY OBSTACLES. II. SCATTERING BY A PERIOD- 
ICALLY APERTURED CONDUCTING SCREEN, by 
Richard B. Kieburtz, Akira Ishimaru, and Gedalia 
Held. Technical rept. no. 47 on Contract 
AF 19(604)4098. Jan 61, 45p. 10 refs. AFCRL-100; 
AD-251 832. 


DESCRIPTORS: *Electromagnetic waves, Scattering, 
Green's function, *Waveguides, Functions, Propaga- 
tion, Integral equations, Diffraction, *Slot antennas, 
Distribution, *Tensor analysis, Bessel functions, 
Circuits, Mathematical analysis. 


Calculations are presented of the scattering by a plane 
conducting screen containing a periodic array of 
square apertures. A variational method is employed, 
and the results are obtained as a function of wave 
number and as a function of aperture size for norm- 
ally incident plane wave excitation. Several interest- 
ing effects are observed in the results, including a 
resonant behavior resulting in complete transmission 
by the screen, and the Wood anomalies resulting in 
nearly complete scattering of the incident energy. 
Some results are presented for the square resonant 
aperture in a square waveguide excited by the TEL1 
mode. These calculations are compared with experi- 
ment and found to agree quite closely. Some applica- 
tions of apertured screens to current antenna prob- 
lems are discussed. Such structures can be impor- 
tant in the design.of flush-mounted traveling wave 
antennas.. (Author) 


RESEARCH METHODS, TECHNIQUES 


AND EQUIPMENT 
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[General] Applied Science Labs., Inc., Hempstead, 

| RA 
METHODS FOR ANALYZING SHOCK VIBRATION. 
PART I. METHODS OF ANALYSIS OF COMPLEX 
TIME VARYING FUNCTIONS, by John R. Ragazzini, 
Harold Saks, and Myron Kaufman. Library rept. no. 1 
on Contract DA 36-039-sc-73022. 23 Jan 57, 34p. 
57 refs. Gruen rept. no. 1002-L-1; AD-204 756. 


This report released for sale to the public 6 June 61. 


DESCRIPTORS: *Vibration, Spectrographic analysis, 
*Shock, *Experimental data, Test methods, *Magnetic 
recording systems, Mathematical analysis, Complex 
variables, Partial differential equations, Time lag 
theory. 


Contents: 
On the filter problem of the power-spectrum analyzer 


Communications applications of correlation analysis 

Methods of obtaining amplitude-frequency spectra 

Short-time autocorrelation functions and power spectra 

The response of a resonant system to a gliding tone 

Response of a linear resonant system to excitation of a 
frequency varying linearly with time 

Measuring noise color 
The sampling theory of power spectrum estimates 

The principles and practice of panoramic display 

An 8000-c sound spectrograph 

Methods and instruments for the visual analysis of 
complex audio waveforms 

High-speed, high-resolution spectrum analyzer 

A spectrum analyzer for the 100- to 100, 000-c range 

Automatic wave analyzer 

Analog equipment for processing randomly fluctuating 
data 

A computer for correlation functions 

Shock spectrum computer for frequencies up to2,000 c 

A method of repetitive examination of transient 
phenomena 

A high-speed correlator 

An extremely wide range electronically deviable 
oscillator 
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METHODS FOR ANALYZING SHOCK AND VIBRA- 
TION, PART II. FATIGUE AND MATERIALS 
FAILURE, by Myron Kaufman. Library rept. no. 2. 
Rept. on Contract DA 36-039-sc-73022. 9 May 57, 
28p. 29 refs. Gruen rept. no. 1002-L-2; AD-204 755. 


This report released for sale to the public 7 June 61. 


DESCRIPTORS: *Vibration, Spectrographic analysis, 
*Shock, *Experimental data, *Metals, Fatigue (Me- 
chanics), Tests, Failure (Mechanics), Materials, 
*Aerodynamic data. 


Contents: 

The influence of temperature on the fatigue of metals 

Cumulative fatigue damage 

Cumulative damage under random loading 

Random noise fatigue testing 

An investigation into the suitability of shock testing 
as a means of thermionic valve selection for missile 
control systems 

A concept of fatigue damage 

Some aspects of ground and flight vibration tests 

On structural fatigue under random loading 

Cumulative damage in fatigue 

Transients in mechanical systems 

Some fatigue characteristics of a two-spar light alloy 
structure (Meteor 4 tailplane) 

Influence of duration of impact on damage to some 
elastic systems 

Some observations on the relationship between fatigue 
and internal friction 

Very high-speed fatigue testing 

Bibliography 

(See also PB 156 297) 
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OPERATING INSTRUCTIONS, FOLDED CUT-FILM 
SMEAR CAMERA, by Paul Donovan and David 
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McLanahan. 10 Jan 61, 33p. 4 refs. NAVORD 
rept. 6927; AD-254 083. 


DESCRIPTORS: *Rotating mirror cameras, Design, 
Construction, Operation, Cameras. 


A rotating-mirror smear camera with a magnified 


image and using Polaroid Film or any standard 4x5-inch 


film or plate has been designed and constructed for 
small charge and detonator research. Operating at 
f/18, the image is approximately three times the size 
of the test object, and writing speéds of 4 mm per 
microsec are attained. An internal variable-width slit 
controls time resolution and exposure. The camera 
box measures 30X30 !/2x7 inches without the lens 
tube and is mounted on an angle iron stand containing 
the electric motor driving the mirror. A 12-inch 
f/4.5 lens is mounted in a 3-inch diameter tube 24 
inches long protruding horizontally from the camera 


box 49 l/p inches above the floor. One 5-foot relay rack 


houses the speed control, timing, and synchronizing 
gear which is also described. The Polaroid film 
capability increases the camera's working efficiency 
over previous NOL smear cameras as the record can 
be viewed soon after exposure, without additional 
processing facilities. In addition to the operating 
instructions, design and construction are covered, and 
a list of drawings is included. (Author) 


PB 155 215 $2.60 


Zator Co., Cambridge, Mass. 
RESEARCH IN INDUCTIVE INFERENCE, by 
R. J. Solomonoff. Progress rept. for 1 Apr 89- 
30 Nov 60 on Contract AF 49(638)376. Jan 61, 21p. 
4 refs. ZTB-139; AFOSR-160; AD-252 446. 


DESCRIPTORS: *Documentation, Language, Reading 
machines, Mathematical analysis, Theory, *Machine 
translation, Programming, *Probability, *Sequences. 


The principal progress made was in the discovery of 
what are apparently several equivalent formal solu- 
tions to the general inductive inference problem. 
These solutions are applicable to numerical and/or 
non-numerical and/or analog and/or digital data. Any 
type of information that is available can be made part 
of the evidence upon which the inferences are made. 
These general induction methods were applied to 
several specific problems in non-numerical predic- 
tion. Some computer programs were written for the 
discovery of regularities in English text and any other 
sequence of symbols. Some work was done toward 
programming a computer to learn to assign descrip- 
tors to documents. Before the new inference methods 
were discovered, much time was spent on the problem 
of discovering the grammars of phrase structure lan- 
guages from a body of text alone. Since then, the gen- 
eral inference methods have cleared up a serious 
point of difficulty in this problem. Another problem 
upon which considerable progress was made is the 
problem of programming a computer to improve its 
own inference methods. (Author) 


Information Theory 


PB 155 476 $2.60 
Air Force Cambridge Research Labs., Bedford, 
Mass. 
ESTIMATION OF THE BINOMIAL DISTRIBUTION, by 
John Mott-Smith. Dec 60, 23p. AFCRL-TR-60-367; 
AD-253 366. 


DESCRIPTORS: Numerical methods and procedures, 
*Information theory. 


The binomial tail E(n, s, p) is bounded above and the 
error is bounded above and below. The result is a 
numerically useful closed-form estimate for arbitrary 
values of n, s, and p. The maximum error for 

fixed n and s occurs when p equals (s + 1)/(n +1), and 
is less than approximately 13 percent as n infinity 
when s and n-s are O(n). (Author) 


PB 155 307 $2.60 


California U., Los Angeles. 
ON THE OPTIMUM SYNTHESIS OF DISCRETE 
MULTIPOLE FILTERS WITH RANDOM AND NON- 
RANDOM INPUTS, by H. C. Hsieh. Rept. on Contract 
AF 49(638)438. Dec 60, 29p. 6 refs. Dept. of Engi- 
neering rept. no. 60-106; AFOSR-162; AD-253 105. 


DESCRIPTORS: *Memory devices, Matrix algebra, In- 
formation theory, Integral equations. 


Consideration was given to the optimum synthesis of 
discrete filters with n inputs and m outputs. The signal 
portion of each input shall consist of a nonstationary 
random component and a nonrandom component which 
can be described by linear combination of some known 
functions. Each signal is corrupted by an additive non- 
stationary random noise. The synthesis criteria em- 
ployed are that each system error, which is definedas 
the difference between the actual and ideal outputs, 
has zero ensemble mean and that each system ensem- 
ble mean square error is minimum. It is noticed that 
the synthesis procedure for this problem is very simi- 
lar to that for a sampled data multipole continuous 
filter considered previously by the author. (Author) 


AD-255 656 _repriced $0.50 

Lincoln Lab., Mass. Inst. of Tech., Lexington. 
AN EXPERIMENTAL COMMUNICATION CENTER 
FOR SCIENTIFIC AND TECHNICAL INFORMATION, 
by M. M. Kessler. Rept. on Contract AF 19(604)5200. 
31 Mar 60, 20p. 4G-0002. 


DESCRIPTORS: *Scientific reports, *Documentation, 
*Data processing systems, *Data transmission sys- 
tems, Coding, *Communication systems. 


It is not clear that an elaborate system of information 
retrieval alone will add significantly to the flow of 
scientific information. 








SOCIAL SCIENCES 
PB 155 463 $10.50 


Alaska U., College. 
NAPASKIAK, AN ESKIMO VILLAGE IN WESTERN 
ALASKA, by W.H. Oswalt. Jan 61, 133p. 5 refs. 
AAL Technical rept. 57-23; AD-254 826. 


DESCRIPTORS: *Eskimos, Alaska, *Anthropology. 


The problem of this study as originally formulated and 
as carried out was to determine current social condi - 
tions in a western Eskimo village free from any ex- 
treme exotic influences. This study was to serve as the 


foundation for later analyses of situations in which there 


is contact between Eskimos and Armed Forces person- 
nel and was completed in 1956. The findings indicate 
that life in Napaskiak is primarily oriented toward a 
hunting-fishing-trapping-wage economy. Village inter - 
ests center in Greek Russian Orthodox Church activi- 
ties, the steam bath, and sex. It is recommended that 
any movements of Armed Forces personnel into any 
western Eskimo village be preceded by a careful con- 
sideration of the village social system, as defined in 
the body of this report, so that a satisfactory relation- 
ship with the indigenous population may be established 
and maintained. (Author) 


PB 154224 $1.60 


Arctic Aeromedical Lab, [Fort Wainwright] Alaska. 
SWEDISH LAPPLAND: A BRIEF DESCRIPTION OF 
THE DWELLINGS AND WINTER-LIVING TECH- 
NIQUES OF THE SWEDISH MOUNTAIN LAPPS, by 
Frederick A. Milan. Oct 60, 19p. 6 refs. Technical 
rept. 60-7; AD-249 797. 


DESCRIPTORS: *Sweden, *Sociology, Ecology, Clima- 
tic factors, Arctic regions, *Housing, Clothing, Diet, 
Anthropology. 


Extensive literature has been collected concerning the 
folkways, physical anthropology, and language of the 
Lapps. This literature dates from the Germania of 

the Greek historian Tacitus, and includes references 
to the Lapps in 13th Century Icelandic Sagas, works 
by Linnaeus (Karl von Linne), and the autobiographies: 
Muittalis samid birra, by Johan Turi, and En Nomad 
och Hans Liv, by Anta Pirak. From the foregoing de- 
scription, it can be seen that some of the Lapps, 
especially the nomadic ones, are a meat-eating 
people, living an arduous life in the cold. In contrast 
to the Eskimos, who live under similar conditions, 
little is know about the physiology of the Lapps. This 
knowledge could be obtained through physiological field 
investigations. Both the Lapps and the Eskimos have 
adjusted culturally to their environment. Possibly the 
former have adjusted their physiology as well. 
(Author) 


PB 154991 $4.60 


Columbia U., New York. 
EFFECT OF THE U-2 INCIDENT: PRELIMINARY 
ANALYSIS, by Jiri Nehnevajsa. Rept. on Research on 
Comparative Impact of Actual Versus Anticipated 
Events , Proj. Outcomes , Contract AF 49(638)743. 
10 Oct 60, 42p. [AFOSR] TN-60-1357A; AD-251 734. 


DESCRIPTORS: *Sociology, Theory, *Foreign policy, 
*Political science, *Attitudes , *Public opinion, 
*Perception, Probability, Test methods , Statistical 
analysis. 


The U-2 incident was highly salient for the respondents 
directly involved in this research. The incident's 
effect, among others to be further studied, was to 
modify the perception of the existing level of inter- 
national tensions , and to modify the anticipations of 
future tensions as well as ideas about past tensions. 
Yet, it does not seem to have been viewed as a perma- 
nent type of change in the tone of international rela- 
tions. While post-U-2 respondents do expect the ten- 
sions in the future to be higher than do pre-U-2 re- 
spondents , a leveling off process seems to be seen. 
(Author) 


PB 154993 $7.60 


Columbia U., New York. 
EXPLORATION IN IDEOLOGICAL CONFLICT, by 
Jiri Nehnevajsa. Rept. on Research on Comparative 
Impact of Actual Versus Anticipated Events, Proj. 
Outcomes , Contract AF 49(638)743. 10 Oct 60, 7Ip. 
[AFOSR] TN-60-1359B; AD-251 731. 


DESCRIPTORS: *Sociology, *Reasoning, USSR, 
*Political science, *Attitudes , *Perception, Theory, 
Group dynamics , Personnel, Behavior, Measurernent, 
Determination, Probability, Mathematical prediction, 
Test methods , Foreign policy. 


A new theoretical approach to the analysis of ideologi- 
cal conflicts is presented. The analysis was per - 
formed in relation to outcomes which are, in turn, 
specifications of future states of the total system. As 
such, these outcomes include the consideration of all 
goals and all moves of all components - hence involv- 
ing all antagonists. Variable acceptability along the 
desirability dimension measures the ideology of a 
particular referent; and the degree of disagreement in 
such acceptability vectors measures the ideological 
conflict between any two referents viewed simultane- 
ously. It was felt that an appropriate index of ideologi- 
cal conflict is given by the complement of some rele- 
vant correlation coefficient over the set of outcomes, 
each of which is characterized by desirability. Using 
data from the Project Pretest - in which Italian, 
Canadian, Chinese and Iranian University students 
currently in the United States were questioned along 
with a few American University students - several 
hypotheses were developed and tested. (Author) 


PB 154992 $3.60 


Columbia U., New York. 
FURTHER ANALYSIS OF THE U-2 INCIDEN’\: 
EFFECTS OF AN EVENT, by Jiri Nehnevajsa. Sept. 
on Research on Comparative Impact of Actual \' «1 sws 
Anticipated Events , Proj. Outcomes, Contract 
AF 49(638)743. 10 Oct 60, 39p. [AFOSR] TN-60- 
1357B; AD-251 735. 


DESCRIPTORS: *Sociology, Theory, *Foreign policy, 
*Attitudes , *Public opinion, Test methods, *Political 
science, *Perception, Probability. 


S-66 











Fourteen basic hypotheses are formulated about the 
impact of the U-2 incident, an example of an inter- 
nationally relevant event, upon salient variables of 
this research. The variables explicitly considered 
include: (1) assessment of tension level; (2) probabili- 
ties of various outcomes with respect to 1965; (3) de- 
sirabilities of various outcomes; (4) personal sense of 
efficacy; (5) attributed efficacy to one's country; and 
(6) final outcome of the Cold War. In every instance, 
the hypotheses are strongly supported by the data. 
The findings are analyzed and discussed. (Author) 


PB 154994 $1.60 


Columbia U., New York. 
SOME COLD WAR EFFECTS OF SPACE ACTIVI- 
TIES, by Jiri Nehnevajsa. Rept. on Research on 
Comparative Impact of Actual Versus Anticipated 
Events , Proj. Outcomes, Contract AF 49(638)743. 
20 Dec 60, 16p. [AFOSR] TN-60-1429; AD-251 886. 


DESCRIPTORS: *Sociology, Theory, *Political 
science, *Behavior, Space flight, *Attitudes , *Public 
opinion, Test methods , Statistical analysis, 
Probability. 


Some preliminary results from an on-going research 
study of international political behavior are discussed, 
and the types of further data expected to be obtained 
from it which have bearing on the problem are speci- 
fied. The place of the particular information in the 
context of broader data requirements is indicated to 
permit an analysis and understanding of the inter- 
actions between the Cold War and unfolding space 
activities. (Author) 


PB 156118 $2.60 

Stanford U., Calif. 
EXTERNAL ECONOMIES AND THE JUSTIFICATION 
OF PUBLIC INVESTMENT, by Julius Margolis. Tech- 
nical rept. no. 22 on Contract N6onr-25133. 25 Oct 55, 
28p. 40 refs. AD-75 874. 


This report released for sale to the public 7 June 61. 


DESCRIPTORS: *Economics, Economic conditions, 
Social sciences, *Money, *Political science, Theory, 
Irrigation systems, *Federal budgets. 
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AD-232 200 S-31 AD-252 173 S-12 AD-254 350 8-57 AFCRL-TN-60-1163 S-27 
AD-232 672 S-28 AD-252 197 S-16 AD-254 367 S-10 AFCRL-TN-60-1165 S-24 
AD-233 153 S-41 AD-252 198 S-16 AD-254 368 S-5 AFCRL-TN-60-1183 S-1 
AD-234 038 S-2 AD-252 199 S-39 AD-254 369 8-5 AFCRL-TR-60-152 S-38 
AD-234 297 S-39 AD-252 225 S-60 AD-254 370 S-6 AFCRL-TR-60-191 8-21 
AD-235 471 S-55 AD-252 290 S-55 AD-254 371 S-4 AFCRL-TR-60-198 S-38 
AD-237 329 S-33 AD-252 295 S-3 AD-254 372 S-7 AFCRL-TR-60-235 8-37 
AD-237 794 S-49 AD-252 353 8-13 AD-254 373 S-6 AFCRL-TR-60-236 S-19 
AD-238 164 S-56 AD-252 354 S-10 AD-254 374 S-7 AFCRL-TR-60-355 S-47 
AD-239 000 S-58 AD-252 355 S-11 AD-254 375 S-5 AFCRL-TR-60-361 S-22 
AD-240 124 -4 AD-252 362 S-24 AD-254 516 S-30 AFCRL-TR-60-363 S-62 
AD-240 622 S-17 AD-252 389 S-53 AD-254 574 S-45 AFCRL-TR-60-366 S-16 
AD-240 639 S-46 AD-252 391 S-40 AD-254 674 S-60 AFCRL-TR-60-367 S-65 
AD-241 684 S$-22 AD-252 392 S-44 AD-254 675 8-35 AFCRL-TR-60-268 S-54 
AD-242 928 S-44 AD-252 438 S-7 AD-2S 701 S-14 AFCRL-TR-60-370 S-26 
AD-243 909 S-31 AD-252 439 S-13 AD-254 741 8-37 AFCRL-TR-60-377 S-62 
AD-246 171 8-8 AD-252 445 S-37 AD-254 742 8-37 AFCRL-TR-60-378 $-62 
AD-246 689 S$-39 AD-252 446 S-65 AD-254 787 S-63 AFCRL-TR-60-425 S-17 
AD-247 412, pt. 1 S-8 AD-252 480 S-23 AD-254 826 S-66 AFCRL-TR-60-433 $-53 
AD-247 412, pt. 2 S-8 AD-252 533 S-59 AD-254 858 S-18 AFCRL-TR-60-435 8-54 
AD-247 412, pt. 3 S-8 AD-252 644 S-36 AD-254 890 8-57 AFCRL-TR-60-664 S-51 
AD-247 438 8-7 AD-252 696 S-16 AD-254 915 8-15 AFMTC-TN-56-77 S-29 
AD-247 554 S-46 AD-252 728 S-24 AD-255 319 repriced S-34 AFOSR -1 $-60 
AD-248 065 S-24 AD-252 734 8-2 AD-255 653 repriced $-33 AFOSR -2 $-43 
AD-248 440 8-3 AD-252 736 S-28 AD-255 656 repriced S-65 AFOSR -22 S-45 
AD-249 111 S-45 AD-252 804 S-41 AD-255 980 repriced S-35 AFOSR -27 S-35 
AD-249 551 S-36 AD-252 815 S-45 AEDC-TN-60-46 S-41 AFOSR - 28 S-36 
AD-249 595 S-29 AD-252 819 S-29 AERDL-1495-TR S-14 AFOSR -30 $-22 
AD-249 673 $-22 AD-252 820 S-32 AF TR-6247 -7 AFOSR -35 8-16 
AD-249 797 S-66 AD-252 821 S-33 AFBM Exhibit 57-8A S-28 AFOSR -40 S-53 
AD-249 804 S$-42 AD-252 823 S-59 AFBM Exhibit 57-17 S-29 AFOSR -46 S-12 
AD-249 805 S-41 AD-252 851 S-43 AFBM Exhibit 58-8, AFOSR -48 S-40 
AD-249 822 $-23 AD-252 852 S-43 superseded S-28 AFOSR -49 S-44 
AD-249 835 S-38 AD-252 883 S-39 AFBMD A60-7272 8-26 AFOSR -72 8-25 
AD-249 909 S-55 AD-252 921 $-59 AFCCDD-TN -60-1026 8-39 AFOSR -82 $-62 
AD-249 919 S-16 AD-252 922 S-59 AFCRC-TN-58-225 8-39 AFOSR -93 S-11 
AD-249 934 $-25 AD-253 047 S-38 AFCRC-TR-58-358(del.) S-21 AFOSR -94 -3 
AD-250 025 S-43 AD-253 077 S-52 AFCRC-TR-59-204 S-16 AFOSR -112 S-48 
AD-250-119 S-54 AD-253 078 S-32 AFCRC-TR-59-291 S-19 AFOSR -120 S-47 
AD-250 207 S-1l AD-253 105 S-65 AFCRC-TR-60-164 $-29 AFOSR -121 S-56 
AD-250 211 S-25 AD-253 111 8-21 AFCRC-TR-60-262 S-15 AFOSR -124 S-32 
AD-250 253 S-45 AD-253 268 S-47 AFCRL-2 $-52 AFOSR -157 S-53 
AD-250 581 S-17 AD-253 271 S-18 AFCRL-7 S$-60 AFOSR -160 S-65 
AD-250 583 S-15 AD-253 284 S-46 AFCRL-26 8-59 AFOSR -162 S-65 
AD-250 585 8-37 AD-253 299 S-48 AFCRL-31 S-23 AFOSR -163 S-30 
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U. S$. DEPARTMENT OF COMMERCE FIELD OFFICES 


SERVE THE BUSINESS COMMUNITY 


Che Department of Commerce maintains Field Offices to enable the business community to 
] 


ivail itself locally of Government facilities designed to promote commerce. Working closely with 
its in the Department and, when necessary, with other Government agencies, the Field Offices 


ess services to manufacturers, wholesalers, retailers, trade publications, trade associa- 
lvertising agencies, research groups, financial institftions, and exporters and importers. 
Experienced personnel will gladly assist in the solution of specific problems, explain the scope 
nd mean { regulations administered by the Department, and provide practical assistance in the 
fie f domest ind foreign commerce Field offices act as official sales agents of the Super- 
dD ive business reference library containing periodicals, 
ort Iron ficial as well as private sources 
Ay the n er which businessmen have found of value are 
GENERAL PRODUCTION 
eM ® Modernization of plant processes and other tech- 
e } i 
| nment f ne nrodu 
BASIC ECONOMIC DATA ou pm ol new product 
s t . P ® (,overnment vyned patents for free hcense 
e | t tandards 
FOREIGN TRADE AND INVESTMENT 
e 
e | ! and exchange regulatior 


MARKETING AND DISTRIBUTION - rt and ¢ xport quotas licensing regulations 


® Statist n imports and exports 
e p> ( ke 


s , , , * estment and trade opportunities abroad 


4 1 t ° | I onditions in foreign countries 


COOPERATIVE OFFICES 


Department of Commerce more widely available, agreements 
with n th ] Chamber f Commerce, Manufacturers Associations, 
these o1 rations have become official (¢ ooperative ( )ffices 
) I ( erative Office, your problem will 
=e 3 +} a aay oe a 
Department Field Offices 
M  % irtl MEMPHI Tend 212 Falls Bldg 
Bids Mramri 32, Fra., 408 Ainsley Bldg 
B M Root 80 I 1 St MINNEAPOLIS 1, Minn., 304 Federal Bldg 
B \ v.4 I ral Bld New Or.veans 12, La., 333 St. Charles Ave 
S M1 Sergeant Jasper Bldg., West New Yorx 1, N.Y., Empire State Bldg 
End Broa PHILADELPHIA 7, Pa., Jefferson Bldg 
W M Bidg PHOENIX, Ariz., 137 N. Second Ave 
Int... R 6 W. Jackson Blvd PirTSBURGH 22, Pa., 107 Sixth St 
O 809 Fifth 7 1 Bank Bld PORTLAND 4, Orec., 217 Old U.S. Courthouse and P.O 
f ) I ul Re Bank Bidg Bide 
Dat R Merchandise Mart Reno, Nev., 1479 Wells Ave 
DENVEI Cou +2 New Customhouse RicHMOND 19, Va., 309 Parcel Post Bldg 
Detroit 26, M i Federal Bldg St. Louis 1, Mo., 910 New Federal Bldg 
GREENSBOF N.( f U.S. Post Office Bldg SaLt Lake City 1, Utan, 222 SW. Temple St. 
Houst I f Scanlan Bldg SAN Francisco 11, Cauir., Room 419 Customhouse. 
JACKSONVILLE 1, Fra., 425 Federal Bldg SAVANNAH, Ga., 235 U.S. Courthouse and P.O. Bldg 
Kansas City 6, M Room 2011, 911 Walnut St SEATTLE 4, Wasu., 809 Federal Office Bldg 
Li A 15. Cal R +5 S. Broadw 


For local telephone listing, consult section devoted to U.S. Government 
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UNITED STATES 
GOVERNMENT PRINTING OFFICE 


DIVISION OF PUBLIC DOCUMENTS 


WASHINGTON 25,D.C 


OFFICIAL BUSINESS 








